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CHAPTER I

INTRODUCTION

The use of the computer in the statistical analysis of experimental

data is usually available only to people, or teams, who have statistical

and computational experience. In particular, the experimenter who

collects the physical data can rarely do the analysis on the computer

without help.

The ever-increasing use of terminals, both typewriter consoles and

graphic display units, appears to become a promising link between the

v experwimiter and the analysis of his data. Of course, these terminals

need to be programmed by experts in computation and statistical analysis

before they can serve the function of analyzing the experimenter's data.

Too often, specialists in some field with a smattering knowledge of

statistics and some elementary programming experience "write their own

subroutines". There are literally thousands of "least squares" and

'regression" programs embodied in terminal systems. In view of the utter

simplicity of this problem, Post would probaibly work all right, a few

may be inefficient (especially where fa,-torial designs are irregular and

the inexperienced statistical layman would use a "general linear model"

approach for their problem setting up, say, a 20 by 20 equation system

where a statistician would obtain the same result from a 3 by 3 equation

system), still others probably lack precision in any but the smallest

studies.
1
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Another problem in this universal practice of laymen writing their

own ad hoc program, or using a poorly understood package, is that they

apply inappropriate techniques. The more advanced tools of analysis

which should be used )n their data are forever inaccessible to them.

Our approach to this problem has been to have experienced statisticians

write conversational units addressed to the experimenter with supposedly

incomplete knowledge of statistics and computation. On the basis of

answers given to these questions, the computational program will perform

the statistical analysis warranted by the data.

In the present thesis we-deal with the general complex of "analysis

of variance" in one-way and two-way (irregular) classification designs,

involving either univariate or multivariate responses. There exists a

variety of programs for this set of analysis of which most are for use

in the batch mode. One major problem, however, especially in the multi-

variate pass (multivariate analysis of variance, discriminant analysis)

is the disturbing influence of even very few faulty data, i.e., data

which may have been transcribed incorrectly or contain keypunch errors,

such as misplaced decimal points, or outliers or other types of mavericks.

Hence, before any meaningful analysis can be made the investigator must

be sure that he has good data.

Since it may be time-consuming to perform an initial analysis

of variauce, then in a new run to edit the data, and thereafter to

perform more analyses, a conversational approach to the problem seems to

be indicated. The conversational unit available to us is an IBM 2250

Graphics console which is connected with an IBM 360 Model 65 computer.

The 2250 display unit has an alphameric keyboard and a program function
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keyboard to serve as input devices, and a ctthode-ray tube as an output

device. Thus, a communication exists between the user and the computer.

This thesis preseiits a brief description of the classical approach

of adjusted normal equations which is cmployed in the analysis of

variance and its multivariate extension. The user is then presented

with a description example of how the program can be used. Finally,

the computer programs are documented.

Special notation which will b-. used:

V incidicence matrix

n.. cell size1J

n vector of column sizes-- ,j

n. vector of row sizes

n sample size

R vector of row totals

c vector of column totals

G grand total

Dn. diagonal matrix with elements of-n. in principle diagonal

See references [2] and [3] for further explanatrlons.



ChAPTER II

DESCRIPTION O THE CONVERSATIONAL UNIT

The user, at the console, is asked to supply some general infor-

mation about his data (title, variable names, transformations, factor

names, level codes, etc.). Second, he must enter his data either from

the typewriter or by a special batch run if his data are voluminous.

On each response variable, a univariate anailysis of variance is

then performed (assuming, in any event, an irregular two-way classifi-

cation model - see Section 3.1). In addition to the usual analysis of

variance and the custemary F statistic.,, the displav contains a report

of means in each cell, size (incidene-a) of each cell, standard

deviations of observations within each cell, adjusted row means, adjusted

column means, and various other quantities. Some hints are given in a

special instructional display as to how the user should utilize these

results in order to identify faulty data.

Next; the user is given an option to view selected graphical

displays of his data (data in a cell, data in a ro. or column, all data;

each response variable against each other re.p,.;se variable). This

enables him to detect unusual behavior of some observatiions. lie may

then go back to a display of his original data, and make any changes

which he desires on the basis of the stud)y of tables of means and the

graiphs. lie may then, if he chooses,, perform another univariate pass

for further inspection.

-AL
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After thus i irng hi!- data, the user may now proceed to a multi-

variate analysis. !He is asked, specifically, which variables he wishes

to include in thi:n, or any suibsequent, multivariate pass [S]. 1This is

al inMportant aspecL of our program in that, all too often; multivariate

analyses are badly distorted by somae variable which should not be

included in the same study (e.g., when one response variable is a mathe-

I matical function of others; if it is linear, of course, the entire

analysis would be false).

The output di splay of the multivariate pass contains the usual

quantities of muiltiva-'iatc analysis, i.e., the Likelihood-l~u~io test

statistic for oach effect, the Union-Intersection statistic ("danonical

R z as goodness-of-fit"), the discriminant function, and ino:;t important,

the correlation of each rosponse variable versus 'the discriminant

f function [2]. In addition, the display contains correlation matrices

between the selectdd response variables ba'sed on sums of squares and

products for (a) error, (b) total, (c) rows plus error, (d) columns

plus er'or.

After viewing the mu] tivariate analysis displays the use•' may

perform additiional t univariate an(d im]tivariate analyses; he may see

)his displays again and do additional editing. lie may continue until

he is satisfied that he ha;, viewed his data from every conceivable

Ini closing it i important to note that the CPU time needed for

the analyses is qlC tc short Ca few seconds only even 'or the multivari ate

.I pass of extensive sets of data). Our cons&ol, hs host other' conversa-

"ti on al toe rmi nals, opera res in a l i.c ýharced nIode under a special monitor
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([4]. Thus, the user has the ability to spend con~siderable time in front

of the console, without requesting computer time any longer than he

would have in batch mode. In fact, by employment of programs designed

for speed [1] the computer time is of one or more orders of magnitude

shorter than that required for other statistical packages.

A more detailed description of the flow of the analysis is presented

in Chapter 4.

0O

i0



CHAPTER III

TOOLS FOR STATISTICAL ANALYSIS

In this chapter, we describe those subprograms which employ special

statistical techniques of analysis. The other subprograms which deal with

standard mathematical algorithms (inversion, e4 ;envectors, numerical inte-

gratioe) or data processing, are summarized in Chapter 5.

3.1 Program ANOT

Analysis of Irregular Two-Way Classification Designs

The model for a irrCgu r lar + . .. J gn t,.it"h ,1:'e1rcrion is

E(Yijk) = i + a. + Bj + ij

where yijk is the kth observation in the ij cell,

Si = 1,.. r

-• ~j = l,...,

k 1,..., , ni. is the number of observation in the ijth cell. If

n = 0, the ijth cell is empty. For con,'enience in arithmetic, let r < c.

Let the incidence matrix be as foliow's:

N11 n 12  . n. c n1

n21 n22 2 n~c n2 .

n 1 n n..I.2 rC r
7ct 1
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If the incidence matrix is proportional, i.e. np (nh n. )/n, an

abbreviat d, unadjusted analysis can be performed which is well described

in elementary texts.

As it x.w stands, the model is indeterminate, and no reasonable

analysis . be made. Thus, it is necessaryI to make certain assumptions

about the mrbdel or to i;mpose certairn conditions to mak4 main effects

"estimable". Let us impose the following r + c - 1 conditions:

Sii j 0 "for all j

n. .6.. 0 for all i
j ni:' 1)

Thes•. coiiditions minimize, in effect, the contribution of ý'he interaction.

With the~se conditions, the normal equations become as follows:
I.

1 .. . ,a ,,*. . -

n. + D) a + Nb = R-1 .- -

in + N'a + Dn .b = C

Now there are r + c + 1 equations in r + c + I unknowns.

By making the r + c - I conditions on our original mode], we now

have a new hnd more'restricted model. Different conditions would have

,l-ed to different models and hence differen: analyses.

To solve the equations, we can apply two constraints. Note that

the constraints are hIpplied to the estimatms of the a and 0 effects and

are only for arithmnetictconvenience in solving thq set of sijigular.

equations. Different choices of a pair of constraints would have ledl to

ithe same analysis.
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SAfter som•e lementary manipulations, we obtain the r "adjusted

normal equations", I

Ii' - Ca-Q.

The typical elements of C are as follows:

CC'. n " •nj/n.

and

Cc ik n n, n I i k.•- Cik = kj '

The typical element" of Q is

VS -c

Qi = R. -ln1 /n.

which is an adjusted row total.

C is symmetric and singular; there ae r equations in r ufmnowns;

and the rank of C is r-1. We still have one constraint which we can

applly. Let ar = 0. Ilene., we now have r-l equations in r-l unknowns.r\

Thus, we obtain the soluqions al,a 2 , ... ,ar- 1, and a r= 0.

The effects, as such, arc not estimable but effect contrasts are.

Since additions of a constant to a contrast does not change the cohtrast,

we can add a constant k to our solutions ai, i=], ... , r, for mere

convenience of representation of the same results.
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tth

effect could have been Ri/Ii. , i.e., the i row mean, an easily

interpretable quantity. This "effect estimate" would satisfy the

constrains Ini at G, the grand total. It is obtained from an a.

based upon another constraint, by addition of a constant k,

a =a. + k, where1 I

r
k (G. - ni.ai) / n.

i=l1.2

Thus, in the non-orthogonal cas-, it seems convenient, for'
purposes of interpretatipn, to use a. = a. + k where k is defined as

above. These a* will be called "adjusted row means". Note that, for 4F 2.
the statistician, this would be somewhat inconvenient. He prefers sums

or weighted sums of effects to add to zero, so that he may add these in I
the model equation without having to subtract constants (in our case, the

grand mean). To the experimenter, however, a mean is much more useful
than effect estimates which are preferable for mathematical convenience.

To repeat, these are merely different representations of identical

resultP.

Similarly, for column effects, we c~iculate, initially,

r
C. - ni a.

) G
b. = - H

For the"adjusted column means", let bM = b. + k where3 .3
c

"G - n .b.

n

A
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3.2 Program TEIMAT

Multivariate Analysis of Variance

The likelihood ratio statistic is

-m log(IEf/1I+Iil)

where m = d.f. error + 1/2(d.f. hypothesis - number of responses -1),

[EJ is the determinant of the matrix of sums of squares and

products for error,

11 is the matrix of "adjusted" sums of squares and products

for each hypotheses (subtotals, interaction, rows, columns,

in turn).

The first two terms of the Bernoulli expansion of the distribution,

which would be in error by a term of order 1/m 4, are employed to state

at what level of significance the null hypothesis would be rejected.

In the (hopefully frequent) case that this level is below 10-5, the

result is displayed as zero. Large values (.20 or larger) are desirable

only in the interaction test. From time to time, the display for one

effect is replaced by the message "MATRIX .0'1' GRAMIAN". This can have

two reasons:

(a) There is linear dependence between the response variables,

e.g., one may be the sum of the others. In this case, the multivariate

analysis is obviously faulty. A variable should be excluded in the

next run.
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(b) The approach to the null-hypothesis situation is too close.

This is the generalization of the case which produces negative variance-

component estimates in univariate analysis. If this happens in an

Interaction test, the result is quite desirable. If it happens in a

main effect, it contributes no;thing. If the "MATRIX NOT GRAMIAN"

display occurs in a main effect it simply means that 110 is to be

accepted, and that no interpretation of discriminant functions or main

effect differences should be attempted.

In the special case where the hypothesis has only one degree of

freedom (2 levels in a factor) the likelihood-ratio test, just as the

union-intersection test, reduces to an F statistic (more commonly known

as "Ilotelling's T2 - with some minor variation in constants"). In these

cases, the F statistic and the associated degrees of freedom are reported.
-

The user would have to compare with F tables' to decide on acceptance or

rejection of the hypothesis. In our interactive system we have a

"Calculator" mode which enables him to look up, i.e., actually compute,

the probability levels.

The program also cal]culates the union-intersection statistic, i.e.,

the largest characteiistic root of EI if (same definitions as above). 'The

right and left eigen/ectors associated with this matrix are also computed

and reported, the former being a representation of the discriminant

function, the latter being used as a basis for calculating correlations

of response variables versus the d. .. riminant functions [2]. The

parameters needed for entcriiig the Roy-I1eck charts are displayed. There

is a practice to use the Beta statistic SSII/(SSII + SSE), usually called

R 2, as a measure of goodness of fit of a univariate analysis of variance
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model. To satisfy users who like this measure, the corresponding multi-

variate index ("canonical R2 '') is reported. It is, in fact, the largest

-1characteristic -root of (if + E) If.

3.3 Distribution Routines

FUNCTION GAMX (X, DF)

P(a,x) = GAA\IX(x,a) = 1 x e-yya-ldy
r (a)J 0-

If DF < 200, the probabilities are evaluated by a sum of Poisson terms

xa e-x
where a = DF, DF'+ 1,

r(a+l)

If DF > 200, the evaluation is by cubic approximation

Gam(X,DF) = YOWNIX(Y) where Y = [3 v7i/ - 1 + 1/9DF] v9V

FUNCTION CIIIX(X,DF)

P(y,x) = CIIIX(X,DF) = 1 fx yy/ 2 1 e-Y 2 dy

2Y/2Yr(y/ 2) SO
Since the chi-square distribution is a special case of the gamma

distribution, the probabiliiics are evaluated by the use of the GAMX

subroutine where

CIIIX(X,DF) = G.iX(X/2.,DF/2.)
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FUNCTION YORMX (X)

P(x) YOR, IX X) ML Jx -t/2dt

If lxi < 2.5,.the evaluation of the probabilities employs t-he Hastings

form; otherwise, the Laplace continued fraction is used.
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CHAPTER IV

TOOLS FOR THE USER

4.1 User's Guide

The program SPOOK is designed to provide the user with an analysis

of irregular data matrices. A univariate analysis (i.e., every score

or variable is analyzed separately)is performed, followed by, if desired,

a multivariate analysis (where all variables are analyzed as a set).

The univariate analysis may be either a. one-way or a two-way classi-

fication design. A one-way design is such that the individual experi-

mental units (e.g., individuals, plots of land, animals, etc.) are

classified by only one characferistic or factor. A two-way design is

based upon the individual experiý,,ental units being classified by two

characteristics or factors. Each experimental unit is then assigned to

one, and only one,, category for each factor. Examples of factors would

.be sex, age, weight, h.iJght, etc. Since the conversational unit is

designed for two factors, a one-way class;f;.cation requires special

treatment. In this instance, the user should state, when asked, a dummy

name (or no name at all) for the first factor and he should further

declare that it has just one level. The second factor should then be his

only factor.

Each factor must be such that levels may 'be designated. The

designation of levels may be in the form of consecutive numbers such as

iS
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a to b or, if the data are cofitinuous, records which fall below a1 .could

be regarded as belonging to level 1, records falling between aI and a2

as belonging to level 2, etc. Thus, the levels of a factor such as sex

could be designated as 1,2 while tile levels of a factor such as age could

be designated as

5 - 9 years level 1 ("end code" here is 9)

10 - 14 years level 2 ("end code" here is 14)

15 - 19 years level 3 ("end code" here is 19)

20 - 25 years level 4 ("end code" here is 25).

There can be up to twelve levels for each factor.

For each experimental unit, there may be from one through ten

responses to different variables. Examples of response variables would

be a test score (or average) in English, a test score in arithmetic, and

a test score in science, or the number of situps, number of pushups, tiTme

in 100-yard dash, and distance in broad jump. In these examples the

experimental units would be individuals, and the factors may be sex, age,

school type, etc.

A name or code (maximum of four characters) should be assigned to

each factor and each response variable. The naming wll be used for

identification in the output. In addition to the names, a title might

be desired.

Once having collected his data, the user could have a table such as

Table 4.1 for quick reference. With such a table he will be able to give

answers to the questions asked by the computer.

If the data are voluminous, and punched on cards, the user is

advised to refer to the description of BUILD in Chapter 5 so that a
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prior batch run can be made to store the data. Because preparation of

the input may appear complicated to those with limited programming

background, a user who finds the description difficult may wish to

consult a somewhat more experienced programmer for the first run. Once

the batch run has been made, the input portion of SPOOK is omitted, and

the user may proceed as if he had entered his data from the console.

I,
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EFFECTIVENESS OF TEACHING

MALE FEMALE

ENG ARIT SCIE ENG ARIT SCIE

55.1 55.6 46.8 57 47.4 44.8

56.1 53.2 41.7 55.6 46.3 39.9

PUBLIC 55.9 49.5 38.1 58 51.2 50

54.4 58.9 39.6 55.9 "50.3 39.4

59.7 49.5 43.1

52.8 59.4 47.1 55.6 54.8 42.7

53.6 6S.6 42.1 61.7 '53 47.1
PRIVATE

53.9 59.2 .42.3 56.1 60.8 45.2

53.8 58.2 45.2 60.3 67.6 49.2

S6.7 62.3 49.8 61.8 52.6 48.4

58.2 64.6 47 55.6 69.9 49.3

BOARDING 59.6 52.8 49.2 62.3 62,4 50.4

59.9 54.3 46.2.

60.7 59.4 48.6

Table 4.1
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4.2 Example

This section is intended to familiarize the user both with the

IBM 2250 display unit and the program SPOOK.

The 2250 display unit is centered around a cathode-ray tube on

which computer-programmed information is displayed. Thus, a visual

communication exists between the user and the computer. The unit also

has an alphameric keyboard similar to a typewriter keyboard. There are

44 keys and a space bar giving 62 standard characters. Special keys of

interest to the user are the "ALT" and the "5" keys. When these two

keys are depressed simultaneously, the end of a response is signalled.

This combination will often be referred to as "end of block" or "E013".

The user should also note the "BACKSPACE" key. This moves the cursor

back one space and as long as EOB has not been signalled the user can

correct his typed input. To the left of the alphameric keyboard is a

program function keyboard which consists of 32 lighted keys imunbered

0 - 31. All keys, except key 0, are available to the user. At

different points in the program, different keys will have significance,

and thus be lighted to help the user remember them.

When the user first sits down in front of the console, lie should

depress any key (not key 0). Once the instructions appear he should

type $LINK SPOOK and then signal 10 ("ALT" and '5?" depressed simul-

taneously).

Even though each frame should be self-explanatory, a typical set

of data was constructed and subjected to the program to illustrate the

use of SPOOK. The data arce shown in Table ,1.1. Since one purpose of
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this program is to provide a quick means of editing the data, the

example will try to illustrate onie way to hunt faulty ones.

SThe first display is shown in Figure 4.1. Several instructions

which are of particular importance are as follows: key 30 restarts

the prograM, key 31 will terminate the program, key 2 will allow the

user to reentet data, and any remaining key (again, not key 0) will

allow him to continue once lie has seen the display of his data. The

one instruction which needs all the emphasis it can receive Is

"CAUTION: DO NOT TRY TO SPEED UP THE PROGRAM. BY AuNSWE•RING QU.ESTIOCNS

BEFORE THEY ARE ASKE!D. THIS WILL ONLY CREATE PROBLEMIS." We know

there are.users who anticipate and answer the next question. They

mutt contain themselves, since all keyboard responses are placed in a

queue, and each question expects bome respoiise. Once tile user gets

"out of phase"0, the best solution is to press key 31 to terminate, and

then 4%to reenter the program. Even the restart option (key 30) may

flot correct the situation.
"the example is being created at the console, key 1 is

depressed to begin the question and answer session. The first query

is.for a study title. The study title is entirely 'optional and is

•iused to head the output. It may conisist of up to 60 characters. 'Tile

•( display follow'ing tile entry of the title is shown in Figure 4.2. The

next questioni is, "111011 %ANY REISPONSE VARIABLES DO YOU" 1IAVE?" The

num~ber 3 is evt,.ered ind the following message is" displayed to tile user:

I;YOU H(AVE 3 RElSPONSE' VARIABLE!S." As al'ways, to indicate approval, any

. lon of the mumsed li'Ogra'-,i fiii, tion keys is depressed.

i~~,.i _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _
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The next set of questions asks the user for a name (four letters

4 are recognized) for each of the response variables. The purpose of

naming each response variable is so that the data will be entered as

Piv the user wishes and also so that the user can identify each in the

output. Once the names "ESNG ARIT SCI0" are displayed and tll e user

has indicated approxnal, he is asked for a transformation code for each

response variable. The query and the user's ý:eply is displayed to him

as in Figure 4.3.

Next, the names of the two factors and the number o0"' .evels foe.

each is required. Again the naming of the factors is for identificat]-,

in the output, but if the first factor has more levels than the second

factor, the two will be exchanged in the analysis and hence the naminF

is especially helpful. in this study, the first factor is SEX and has

2 levels, and the second is TYPE and has 3.levels'. If there is only

one factor (one-way classifi-cation analysis) the user should give a

dummy name to the "first" factor (or just leave the name blank) and

indicate the number of levels (below) as 1. The second factor is then

his only one.

Figure 4.4 shows the next display. Since, in our example, all

levels are discrete (rather than selected partitions on a continuous

scale) and since they further have natural codes 1-2, 1-2-3, key 1 has

been depressed. Had key 2 been depressed to indicate continuous levels,

-Figure 4.S would have appeared asking for the "end codes" of the levels

of each fadtor. The display in Figure 4.6 is the next one to appear in

either case;
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1--iguire 4.7 shows the instructions. for entering dat .Note that

key 2 is no longer used for reentry of data. Instead, the user types

"BACK" and the 'nouher of eCltiies which hi wishes to go ba'ck. Each

time thil option is used the appropriate number of lines will'be erased

starting at the bottom of the display. Thus, one cannot change, at

this .stage, an entiy without also •eentering all of the following entAies.

Key 3 will be depressed when the user has entered all of the data. Once

: key 3 is depressed the uger is forced into the univariate analysis.

Hence, he should be sure that the data displayed on the console is what.

is, desired at that'point.

Depending upon the nI~Imber of 'users concurrently on the central

processor, waiting time for results may take several minutes even though
the ccnti proceýssing time is only a matteor of a second or two. tHence,

displays similar to the one in Figure. 4.8 kec\ the user posted on progress

and al.ow him to stop the calculations if he w•ishes. Once key 2 is

depressed the program will proceed to the output having performed

univariate analyses onily on the named variables.

As the clisplay in Figure 4.9 indicates, the user has complete

control over what portions of the output he views. Once tile user

reactles tile instructions which ýfollow each set of output, he is not

. bound to follow them at that point. lie can ýtill depress key 3 to

decremhent the page nuilmber and hlence continue viewing the analyses more

extensively.

Page 1L (Figure 4.10) gives some hints on how to begin looking\at

the preliminaryioutput.e Once the user has checked the F-ratios, adjusted

means, mad cell means and ,-,tandard devilations of the univariate analyses
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and if he finds nothing abnormal, he 1should still proceed to the plots

-of the response variable pairs and to the raw data. Plotting rows,

columns, and cells may indicate faulty data. At the plotting segment

he shlould check the upper and lower limits of each variable. TThis is

another good way' of checking on faulty.data. Becaule of the many steps

in bringing data to be analyzed, faulty data or outliers can easily

occur: data can be transcribed incorrectly or have keypunch errors.

Thus, the first analysis should never be the last!

Figures 4.11 - 4.16 show the output from this initial run. Let us
I.

look first at the varialble ENG. The F-values are nonsignificant but a

careful inspection does not stop with the ANOVAR table. Looking at

the adjusted menS, one sees that the means of the second level of each

factor seemsitoebe quite out of range. The next place that merits

inspection is the table of means and standard deviations. "Deviation

from a trend! in rows or columns" is a mild w4y of reporting what is

happening in the (2,2) .cell. This clearly indicates that the quickest

Iway to find out what is happening is to go to the plotting se gment of

the program. But, first lopk at the RIT and SCIE variables. There is

nothing to indicate faulty data in these variablest The data in the

two variables should still be investigated by plots and by looking at

the raw data.

Figure 4\ 17 hiows the first display once the plotting segment is

entered. To begin, the (2,2) cell is what we are interested in, and

the best method is to plot ENG agiinst each of the other variates.

Figu/res 4.18 and*4.19 indicate that entry number 17 is the outlier.
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Note the upper and lower limits on the ENG variable. Figures 4.20 - 4.22

show plots of other data. After other plots have been investigated for

passes control of the program to a display of the raw data. Now, changes

can be made. Inspection of entry number 17 shows a misplaced decimal

point (a quite common mistake). Depression of key 2 allows the correction

to be made as shown in Figure 4.23. Once the correction is made,

depression of key 6 will allow the user to see plots again.

Here, it should be emphasized that while the user is in the

plotting segment key 5 will take him to the raw data and key 29 will

allow him to see the previous univariate analyses. Wqhile he views the

raw data, key 6 will allow him to see plots (these new plots will

include any changes made) and key 29 will allow him to see the previous

univariate results. Once the user has perfoTmed his first univariate

analysis pass, lhe can always depress key S to see raw data or key 6 to

see plots. This allows him to go back and forth as often as he wishes

in order to make changes. Hence, if he made a change in the data and

saw in the plots that he still did not like it, another change could

easily be made.

In our example, continuation to a new univariate analysis is now

indicated. Figures 4.24 and 4.25 show the new output for the variable

ENG. Here, both factors are significant and outliers are no longer

indicated. Thus, in the example, the faulty data point did produce

obvi6us changes in the univariate analysis. On the other iand, even

where faulty data make no obvious changes in the univiariate analysis

they could still influence the multivariate analysis in an unpredictable

manner.
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Once an edited analysis has successfully been made, the user

may indicate a multivariate analysis by the depression of key 4. Once

"the multivariate option has been indicated, the user is given the

opportunity to delete any of the response variables. After having

studied the univariate results, the user may wish to exclude some of

the variables from the multivariate pass. For example, a variable

which shows an insignificant F-value even for subtotals serves no good

purpose in the multivariate analysis and may dilute it. As each

response variable name is displayed on the screen, the u~er shbuld

depress key 1 to include the variable in the multivariate analysis or

key 2 to exclude it from the analysis. Once the user has made a

decision on each name, he will be given the opportunity to revise his

list if he should have made a mistake.

In the example we will include all the variables in the multivariate

pass. This will give sample output as seen in Figures 4.27 - 4.30.

"The multivariate output includes likelihood ratio tests, union-intersection

* tests, weights of the discriminant functions, correlation between each

variable and the discriminant function, E matrix of sums of squares and

cross products for error, El, and correlation matrices based on E and

H + E for each 11 (see Section 3.2).

At the end of the multivariate output is a message instructing

the user to depress key 31 .if he wishes to terminate or key 4 for

another multivariate analysis wiich might be indicated to investigate

new combinations of response variables. Once again the user is still

free to depress key 3 to go back to continue study of the output.

"Although the data should have been edited completely before the
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mnultivariate analysis, the user may still depress key 6 to see plots
or depress key 5 to see raw data.

/
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OUTPUT-AREA

THIS PROGRAM IS DESIGNED TO PERFORM AN ANALYSIS OF IRREGULAR DATA.
YOU MAY HAVE A MAXIMUM OF 10 RESPONSE VAR!ABLES AND A MAXIMUM OF
2 FACTORS. YOUR DESIGN MAY BE QUITE UNBALANCED, AND WHOLE CELLS
MAY BE MISSING. TRANSFORMATIONS CAN BE MADE. FOR EACH PAIR OF
FACTORS, AN ANALYSIS OF VARIANCE IS PERFORMED FOR EACH RESPONSE
VARIABLE, SEPARATELY. ONCE YOU SEE THESE UNIVARIATE ANALYSES YOU
WILL BE GIVEN THE OPPORTUNITY TO SEE PLOTS OF YOUR DATA AND THE
RAW DATA AGAIN. THUS# YOU WILL BE ABLE TO EDIT YOUR DATA AND RUN
THE ANALYSES AGAIN.

TO BEGIN YOU MUST ANSWER QUESTIONS BY USING THE TYPEWRITER
KEYBOARD DIRECTLY IN FRONT OF YOU. TO SIGNAL YOUR COMPLETION
OF QUESTICNS, FIRST DEPRESS THE "ALT" KEY, AND WHILE HOLDING IT
DOWN, DEPRESS THE "5" KEY. THIS SEQUENCE WILL LATER BE
REFERRED TO AS "EOB". ONCE YOU ANSWER QUESTIONS, THE ANSWERS
WILL BE DISPLAYED BACK TO YOU. IF YOU ARE NOT SATISFIED, PRESSKEY 2 TO REENTER DATA: OTHERWISE# THE PROGRAM WILL CONTINUE
BY YOUR PRESSING ANY KEY.
AT ANY TIME YOU MAY RESTART BY PRESSING KEY 30 OR TERMINATE BY
PRESSING KEY 31.

CAUTION: DO NOT TRY TO SPEED UP THE PROGRAM BY ANSWERING
QUESTIONS BEFORE THEY ARE ASKED. THIS WILL ONLY CREATE PROBLEMS.

I'F YOU HAVE PREVIOUSLY USED THIS PROGRAM. OR ENTERED YOUR DATA
THROUGH BATCH MODE, PRESS KEY 2 TO SEE YOUR DATA.

PRESS KEY I TO PROCEED.

REPLY AREA

Figure 4.1
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OUTPUT AREA

IF YOU DESIRE TO HAVE A TITLE TO HEAD YOUR OUTPUT. ENTER IT NOW.
"AF YOU DO NOT DESIRE A TITLE, LEAVE THE RESPONSE AREA BLANK.

YOUR TITLE IS
EFFECTIVENESS OF TEACHING

REPLY AREA

Figure 4.2
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OUTPUT AREA

FOR EACH RESPONSE VARIABLE ENTER A TRANSFORMATION CODE FROM THE
FOLLOWING LIST:

CODE TRANSFORMATION
Oil NO TRANSFORMATION

2 LOGE(X) (X>e)
3 LOGE(I+X) (X>-1)
4 SQRTX (X>:O)
5 1/X (X>O)
SARCSIN(2X-1) (O<X<1)

VARIANCE-STABILIZING TRANSFORMATION FOR PROPORTIONS
I AVAILABLE (NOW: NO TRANSFORMATION)

SEPARATE ALL ANSWERS BY COMMAS.

ENG ARIT SCIE

i t t

"REPLY AREA

Figure 4.3
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OUTPUT AREA

YOUR FACTORS SHOULD BE IN DISCRETE LEVELS AS ourIF YOUR DATA IS CONTINUOUS# GROUPING CAN BE DONE FORIF YOUR LEVELS RE ALREADY DISCRETELY DEFINED, PRESS YOUTIF YOUR DATA IS CONTINUUUS, PRESS KEY 2. KE Y1SD-T

REPLY AREA

Figurc 4.4
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OUTPUT AREA

TO GROUP THE DATA, ASSIGN EACH LEVEL OF THE FACTOR AN "END CODE"
OR AN IDENTIFIER; EG, IF ONE OF THE FACTORS IS AGE RANGING FROM
5 YEARS TO 25 YEARS, WE MAY WISH TO ASSIGN AGES TO LEVELS AS

5- 1 YEARS LEVEL I
10-14 YEARS LEVEL 2
15-li YEARS LEVEL 3
20-25 YEARS LEVEL q

THEN THE END CODE FOR LEVEL I WOULD BE It THE END CODE FOR
LEVEL 2 WOULD BE Iq, ETC.
THIS DATA WOULD BE ENTERED AS ,1ilil,25

WHAT ARE THE "END CODES" FOR THE 2 LEVELS OF FACTOR SEX ?
WHAT ARE THE "END CODES" FOR THE 3 LEVELS OF FACTOR TYPE?

REPLY AREA

Fu 4lPigure 41.5
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OUTPUT AREA

THE 4END CODES" FOR THE 2 LEVELS OF FACTOR SEX
1 2

STHE "NDid CODES" FOR THE 3 LEVELS OF FACTOR TYPE
• 2 3

REPLY AREA

Figure 4.6
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OUTPUT AREA

NOW YOU MUST SUPPLY THE DATA. YOU WILL NEED TO INDICATE THE
LEVELS OF THE FACTORS AND THE RESPONSE OF EACH VARIABLE.

EXAMPLE: 2l,'I12,3q,5
INDICATES FACTOR i IS AT LEVEL 2, FACTOR 2 IS AT LEVEL 1,
THE RESPONSE FOR VARIABLE I IS 412, THE RESPONSE FOR
VARIABLE 2 IS 3q, AND THE RESPONSE FOR VARIABLE 3 IS 5.

IF YOU WANT TO OMIT DATA ON A PARTICULAR RANDOM VARIABLE,
REPLACE IT BY -ii9.i EXAMPLE: 2#•,10 20-41105

INDICATES THAT THE DATA FOR THE SECOND RESPONSE
VARIABLE IS OMITTED.

WHEN YOU HAVE ENTERED ALL DATA, PRGSS KEY 3.

SHOULD YOU REALIZE YOU HAVE A MISTAKE IN YOUR DATA, TYPE "BACK*" ~AND THE NUMBER OF ENTRIES YOU WISH TO GO BACK.

WHEN YOU ARE READY TO ENTER YOUR DATA, PRESS KEY 1.

REPLY AREA

Figure 4.7
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OUTPUT AREA

THE ANALYSES ON THE FOLLOWING VARIABLES ARE NON COMPLETE.ENG ARIT

PRESS KEY I TO CONTINUE WITH CALCULATIONS OR KEY 2 TO STOP
CALCULATIONS AT THiS STAGE.

I

-REPLY AREA

Figure 4.8
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OUTPUT AREA

KEYBOARD FUNCTIONS:
I ALTERNATE PORTION OF CURRENT PAGE.
2 INCIEMENT PAGE NUMBER.
3 DECREMENT PAGE NUMBER.

30 RESTART PROGRAM.
31 TERMINATE PROGRAM.

)RESS KEY I TO PROCEED TO THE FIRST PAGE OF YOUR UNIVARIATE RESULTS.

REPLY AREA

Figure 41.9
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OUTPUT AREA PAGE IL

AT THIS POINT YOU SHOULD INSPECT YOUR UNIVARIATE RESULTS VERY
q AREFULLY.

1iS THERE A LARGE INTERACTION VERSUS ERROR F-RATIO?
THIS MAY INDICATE THE PRESENCE OF OUTLIERS OR FAULTY DATA.

CHECK .THE TABLE OF CELL TOTALS OF VARIABLES WITH LARGE F-RATIOS
FOR LARGE STAN•DARD QDEVIATIONS OR FOR 'A CELL MEAN WHICH DEVIATES
IRREGULARL' FROM A iTREND IN ROWS OR C!OLUMNS.

'AFTER YOU HAVE CHECKED THESE RESULTS YOU CAN CHECK AND EDIT
YOUR DATA.

REPLY AREA

I

Figure 4.10

x!
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.1 ~IOUITPUT AREA

PAGE 2L

EFFECTIVENESS OF TEACHING

VARIABLE ( ENG ) TABLE OF MEANS
ROilS AWC 0 L U MI N S\'= TYPE

SEX IN EACH BLOCKP ROW I DENOTESt.CELL MEANS,!ROW 2 DENOTES
CODED \ o 0oD E L LE V E L S
LEV. 1 2 3
. 5.531E 81 5.352E 01 5.BilE 01 S.'I46E 01

4 " *4 3 1 1
1.11SE-01 5.OOOE-01 i.ASOE 00

2 5.12qE 0l 5.84,E 01 4.004E 01 5.8slE 01
5 q 5 14

1.611E 00 3.035E 00 2.•lqE 00
5.441E 01 5.511E 01 5.435E 01 5.121E 01

S 01 ES 8 25

• ESTIMATES OF SEX ADJUSTED MEANS# ORDERED2 1
S .S43E 01 5.5ý.1E 01

.ESTI"MATES OF TYPE ADJUSTED MEANSt ORDERFD
3 \12

S A16E 01 5.b42E 01 5.6115E 01

ANALYSIS OF VARIANCE FOR VARIABLE ENG

SOURCE OF VARIATION D.F. ýSUH OF SQUARES

SEX .(ROWS) I '15.t•1qlE 01
TYPE (COLS) 2 q.413355E 01

SEX * TYPE(INTERACTION) 2 1.221552E 01'SUBTOTALS .5 1.17052qD 02

ERROR I1 1.3'1502Dt O1
TOTAL 24 1.i10214D,02

* REPLY AREA

!Figure,4.1l

i- ,
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OUTPUT AREA
PAGE 2R

AND EFFECTS C SEX ) VERSUS ( TYPE )

CELL SIZE, AND ROW 3 DENOTES STANDARD DEVIATION.

MEAN SQUARE F VS. ERROR F VS. INTERACTION

1.11S292E 04 1.201E 00 1.06SE 60t.121447E 04 1.158E 00 1.022E 00
j.10307qE 04 1.133E 00

1.018300E 04 i.101E 00
1.1343ME 03
1.154146E 03

ROOT MEAN SQUARE ERROR 9.8581%E 01
ROOT MEAN SQUARE INTERACTION 1.050213E 02

REPLY AREA

Figure 4.12



39

OUTPUT AREA
PAGE 3LEFFECTIVENESS OF TEACHING

VARIABLE ( ARIT ) TABLE OF MEANS

ROWS= C 0 L U M N S = TYPE
SEX IN EACH BLOCK# ROW 1 DENOTES CELL MEANS, ROW 2 DENOTES

CODED C O D E D L E V E L S
LEV. 2 3
I 5.430E 01 6.060E 01 6.490E 01 5.812E 01

A1 A 11
3.9i2 00 3.3l4E 00 ý.255E 00

q82 4 q894E 01 5.1OSE 01 5.912E 01 5.56SE 01
6 4 41

2.038E 00 6.o4qE 00 4.110E 00

COL.
5.132E 01 9.182E 01 5.919E 01 5.615E 01

9 8 8 25

ESTIMATES OF SEX ADJUSTED MEANS# ORDEREDp.1 2
5.81•E 01 S.Sb1E 01

ESTIMATES OF TYPE ADJUSTED MEANS, ORDEREDi 3 2

:5.q5E -1 5.161E 01 5.131E 01

ANALYSIS OF VARIANCE FOR VARIABLE ARIT

SOURCE OF VARIATION D.F. SUM OF SQUARES

SEX (ROWS) i 3.843413E 01
TYPE (COLS) 2 AJ,6516AE 02

SEX * TYPE(INTERACTION) 2 3.0012qSE 01
SUBTOTALS 5 4q.331i)D 02

ERROR 19 4.919421D 02
ETOTAL 2q i.Bi21q3D 02

REPLY AREA

Figure 4.13
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OUTPUT AREA
PAGE 3R

AND EFFECTS (.SEX ) VERSUS C TYPE )

CELL SIZE# AND ROW 3 DENOTES STANDARD DEVIATION.

MEAN SQUARE F VS. ERROR F VS. INTERACTION
3.80343E 01 I.A•4E 00 2.510E 00
2.082882E 02 ,41E 00 1.385E 01
2.503422E 01 5.131E-01

1.644231E 01 3.688E 00
2.620854~E 01
4.088e43E a'

ROOT MIEAN SQUARE ERROR 5.11lq30E 00
ROOT MEAN SQUARE INTERACTION = 3.811W51E 00

REPLY AREA

"Figure 4.14
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OUTPUT AREA
PAGE 4L

EFFECTIVENESS OF TEACHING

VARIABLE ( SCIE ) TABLE OF MEANS

ROWS= C 0 L U M N S TYPE
SE" IN EACH BLOCK, ROW I DENOTES CELL MEANS, ROW 2 DENOTES

CODED C 0 D E D L E V E L S
LEV. 1 2 3

I '.155E 01 'q.41E 01 4.841E 01 4.q445E 0l
4 4 3 1l

3.198E 00 2.4iOE 00 1A.41E 00

2 q.344E 01 4.bOSE 01 q.858E 01 4.602E 01
S '4 5 1

* . .q.291E 00 2.141E 00 ¶.543E 00,

* COL.
-4.260E 01 q4.5iE 01 A4.BbE 01 4.533E 01

a 8 25

SESTIMATES OF SEX ADJUSTED MEANS# ORDERED
2 1

4.589E 01 q.401E 01

ESTIMATES OF TYPE ADJUSTED MEANS# ORDERED
3 2 1

Iq.853E 01 4.519E 01 q4.'2,E 01

ANALYSIS OF VARIANCE FOR VARIABLE SCIE

SOURCE OF VARIATION D.F. SUM OF SQUARES

SEX (ROWS) i 9i.qh'qq3E 00
TYPE (COLS) 2 .1A82998E 02

SSEX * TYPE(INTERACTION) 2 5.03693qE 00

SUBTOTALS 5 1.6843b3D 02
ERROR 19 1.li''qiq2D 02
TOTAL 24 34OOSOSD 02

REPLY AREA

Figure 4.15
"I

S. . . i11 H i ,
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OUTPUT AREA
PAGE qR

AND EFFECTS ( SEX ) VERSUS ( TYPE ?

CELL SIZEt AND ROW 3 DENOTES STANDARD DEVIATION.

MEAN SQUARE F VS. ERROR F VS. INTERACTION

9.'4.4'43E 00 1.102E 00 3.iqiE 00
1A.41499E 01 8.21iE 00 2.944E 01
2.518qb1E 00 2.142E-01

3.31212ýE 01 3.138E 00
1.0217ilE 00
1.416877E'01

ROOT MEAN SQUARE ERROR 3.003631E 00

ROOT MEAN SQUARE INTERACTION = 1$.589 E 00

REPLY AREA

t

Figure 4.16
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OUTPUT AREA
AT THIS STAGE YOU MAY LOOK AT PLOTS OF YOUR DATA POINTSYOU HAVE THE CHOICE OF SEEING A CELL, A ROW, A COLUMN, ORALL YOUR DATA. TO INDICATE YOUR CHOICE OF POINTS, TYPE IN.THE LEVELS OF BOTH FACTORS. IF YOU WISH TO SEE ALL LEVELSOF A FACTOR TYPE "0- FOR THE LEVEL.
EXAMPLE: 2,2 INDICATES BOTH LEVELS AT 2.6',q INDICATES THE qTH COLUMN."3,0 INDICATES THE 3RD ROW.'

0,0 INDICATES ALL POINTS.

WHICH SET OF POINTS DO YOU VIISH TO SEE?

WHICH TWO RESPONSE VARIABLES DO YOU WISH TO SEE?PLEASE ENTER THE FIRSI', EO8, AND THE SECOND, EO8.

L

REPLY AREA

Figure 4.17
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20

ARIT

181

3.iS'E 01I

'4'

-6.0,5E 02 ENG ql2•02 '

F~igurc 4. 18
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.,3SE 01

20

I8'

XCIE

..175 0E

-S'•£ 02 ENG 2.285E 02

Figure 4.19
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'11

I 10

SCIE

"" * ' b

2q

3

3.273E 01

4.304E 01 ARIT 1.318 01

Figure 4.20
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4.2

13 "

3

,iPE 01 ARIT 6.330E 01

* . Figurc 4.21
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5.-05E 01 r

St23

21 25 2022

18IsI
SCIE

1 .11

13

15

3.5e 01 o

3."318E 0i ARIT 1,'JSE" 01

Figure 4.22

I:
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OUTPUT AREA

S SEX TYPE ENG ARIT SCIEI1 1 1 5.518E 01 5.5602 01 '4. 80E 01
2 1 5.60 01 5.320E 01 '4110E 01,, 3 1 5.590E 01 q.950E 01 3.810E 01.- 1 1 5.q4OE 01 5.890E 01 3.960E 01
, 5 2 5.2802 01 5.gqOE 01 M 11OE 01S1 2 5.360E 01 6.560E 01 '4.210E 012 5.390E 01 5.9202 01 q.230E 018 1 2 5.380E 01 5.820E 01 q .520E 011 1 3 5.610E 01 6.230E 01 q .980E 01

10 1 3 5.820E 01 6.q60E 01 M.OOE 0111 1 3 5.960E 01 5. 280E 01 q.920E 01S12 2 1 5.100E 01 q .114E 0) i qSO48E 0 1
13 2 1 5.560E 01 q.630E 01 3.990E 01
114 2 1 5.8002 01 5.120E 01 5.O00E 0115 2 1 5.590E 01 5.030E 01 3.940E 0116 2 1 5.910E 01 '4.950E 01 q.310E OlS111 2 2 5.560E 02 5 S.OE 01 '4.210E 0118 2 2 6.110E 01 5.3002 01 4. 12OE 0119 2 2 5.610C 01 6.080E O1 q.520E 01

20 2 2 6.030E 01 6.160E 01' q.920E 0121 2 3 6.180E 01 5.260E 01 '4.q8OE 01
22 2 3 5.560p 01 6.990E 01 14.930E 0123 2 3 6.2302 01 6.2qOE ol 5.oqoe 0!
2q 2 3 5.990E 01 5.q30E 01 4.620E 01
25 2 3 . .OIOE 01 5.9'IOE 01 q.860E 01

REPLY AREA

Figure 4.23

V
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OUTPUT AREA
PAGE 2L

EFFECTIVENESS OF TEACHING

VARIABLE ( ENG ) TABLE OF MEANS

ROwS C O L U M N S TYPE
SEX IN EACH BLOCK, ROW I DEKNOTES CELL MEANS, ROW 2 DENOTES

CODED IC 0 D E L E V E L S

LEV. 12 3

5.53iE 01 5.352E oi05.8 ltE 01 5,54LE $1Zi q 1 3 t

1.198E-01 5.000E-01 I.q5oE 00

2 5.12qE 01 -1.835E 02 6.0O6E 1 9.4.33E 01

I,61IE 00 2,A83E 02 2.-60E 00

COL. i E0

5.0tE 1 1.85E 02 5.93,SE O 1.123E 01

E TIMAES OF SEX ADJUSTED'MEANS. ORDERED

2 1 1 1 1E9.656E 01 5.2 1E 01
ESTIMATES OF TYPE ADJUSTED MEANS, ORDERED ,

A 2 1 3

I.212E 02 5.60E 01 59,50E 01

ANALYSIS OF VARIANCE FOR VARIABLE ENq

SOURCE OF VARIATION D.F. SUM OF S;QUARES0t

SE)X (ROWS) I 1,115292E I4
TYPl (COLS) 2 2.25'B89E Ol

SEX t ITYPE(INTERACTION) 2 2.2061MBE O4

S 5 5.391q99D Oq

SUBTOTALS 19 1.85WqlOD 05

ERROR 2q 2.389120D 05

SREPLY AREA

Figure 4.24

'si



'AUTPUT AREA P .
PAGE 2,R

AND EFFECTS ( SEX ) VERSUS C TYPE )

CELL SIZE, AND ROW 3 DENOTES STANDARD, DVIATI9N.

S.0t4HlqE 01' 1.281E 01 SJ18E 0

2.236618E 01 5A'45E 00 3.6q4'E 00
6.131151E 00 1.516E 00

2.31410'I8E 01l 6.013E 001
-3.8131~21E 001
"".9541 hE 00

ROOT MEAN SQUARE ERROR i1A1311.SE 00
ROOT MEAN SQUARE INTERACTION 2.q41qqqE 00

"I REPLY -AREA

I P.Figure 4.25.
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OUTPUT AREA

YOUR RESPONSE VARIABLE NAMES WILL APPEAR BELOW ONE AT A TIME.
PRESS KEY I IF YOU WISH TO INCLUDE THE VARIABLE OR KEY 2 IF
YOU WISH TO DELETE THE VARIABLE.

ENG
ARIT S~SCIE

THE ABOVE VARIABLES ARE THE ONES YOU DECIDED TO INCLUDE.
IF YOU AGREE# PRESS KEY 1; IF YOU WOULD LIKE TO TRY AGAIN.

SPRESS KEY 2.

REPLY AREA

Figure 4.26
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OUTPUT AREA

PAGE I4L
EFFECT! VENESt OF TEACHING MULTI VAR! A

MlATRIX E AFTER ELIMINATION OF FA

ENG ARIT SCIE

EN .31E 01 ARIT 01 SCIE 0
ARIT -4.2622E 01 '4.`111E 02 4.1134E 01

SCE ENG ARIT SCIE
SCE'3.1886E 01 6.1134E 01 1.114iIE 02

STEPWISE LOG DETERMINANTS

*ENG ARIT SCIE
'4.3031E 00 l.0'402E Of 1.5325E 01

CORRELATIONS BASED ON E

E 1G ARIT SCIE
*ENG 1.0000E 00 -3.262SE-01 2.83 1ýE-Ol

E14G ARIT SCIE
ARIT -3.262SE-01 i.0000E 00 2.3t8ýE-01

*E14G ARIT SCIE
SCIE 2.831bE-Ol 2.3186E-01 1.0000E 00

SUBTOTALS (ALL EFFECTS) SEX AND

LIK~ELIHOOD RATIO TEST STATISTIC# CHI-SQUARE 0.3131E 02 WITH
SIGNIFICANT AT LEVEL 0.126E-02

MATRIX HtE

~1ENG ARIT SI
LuG f.i1ObE 02 -3.1992E 01 1.3580E 02IE 14G ARIT SCIE
ARIT -3.1412E 01 4.8 129E 02 2.11125E 02

'CiG A R IT SCIE

REPLY AREA

Figure 4.27
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OUTPUT AREA
PAGE SL

SCIE 1.3580E 02 2.ql25E 02 3.qOOSE 02

CORRELATIONS BASED ON H+E

ENG ARIT SCIE
ENG 1.OOO0E 00 -4.2341E-02 5.3212E-01

ENG ARIT SCIE
ARIT -4.2341E-02 1..OOOOE 00 q.21ijE-O1

ENG ARIT SCIE
SCIE 5.3212E-01 q.2199E-O1 1.000OE 00

STANDARDIZED ROY STATISTIC OR SQUARE OF A CANONICAL CORRELATION
READ HECK CHARTS JITH S 3 ti 0.5 N 1.5

WEIGHT OF DISCRIMINANT FUNCTION

ENG ARIT SCIE
..4251E-:02 1.22q9E-02 8.4362E-03

CORRELATIONS BETWEEN DISCRIMINANT FUNTION AND ORIGINAL VARIAUDLE

, ENG ARIT SCIE
1,3b35E-01 3.6639E-01 b.205tE:Ol

INTERACTION SEX * TYPE

LIKELIHOOD RATIO TEST STATISTIC, CHI-SQUARE.= 0.5881E 01 WITH

SIGNIFICANT AT LEVEL O.A31E 00

MATRIX H+E

ENG ARIT SCIE
ENG 8.4326E 01 -5,Sl1E 01 3.Sq8qE 01

ENG ARIT SCIE
ARIT -5.4511E O 5.2809E 02 5.M0OVE 01

ENG ARIT SCIE
SCIE 3.r'8'qE o0 5.4081E O1 1.16/4E 02

CORRELATIONS BASED ON H+E

REPLY AREA

Figure 4.28

A--
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NA OUTPUT AREA
GPAGE .L

ENG ARIT SCIEERTG 1.000E 0 -2.6qS-IE-01 1 O0 1445E-01

ENG ARIT qSCIE,:ARIT -2.4q45E-O1 i.0000E 00 1. 3rqE-01

' ENG ARIT 'SCIE
SCIE 2.81qBE-01 1.435qE-01 1.0000E O0

STANDARDIZED ROY STATISTIC OR SQUARE OF A CANONICAL CORRELATION
READ HECK CHARTS WITH S 2 M .0.0 N = 1.5

WEIGHT OF DISCRIMINANT FUNCTION

ENG ARIT SCIE
5.1153E-02 1.5122E-02 -1.6132E-02

CORRELATIONS BETWEEN DISCRIMINANT FUNTION AND ORIGINAL VARIABLES

ENG ARIT SCIE
b4,301E-01 3.qA5E-01 -1.6103E-02

SEX EFFECTS

TEST STATISTIC F 3.8'45 WITH 3. AND 11. D.F.

WEIGHT OF DISCRIMINANT FUNCTION

ENG ARIT SCIEq~qlO1 -02-.11qlE-Oq 1.0651E-03

CORRELATIONS BETWEEN DISCRIMINANT FUNTION AND ORIGINAL VARIABLES

ENG ARIT SCIE
i.iiBlE-OI -3.380•E-01 2.q231E-01

TYPE EFFECTS

LIKELIHOOD RATIO TEST STATISTIC, CHII-SQUARE 0.2211E 02 WITHSIGNIFICANT AT LEVEL 0.i2DE-03
MATRIX HiE

REPLY AREA

Figure 4.29



CI

56
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OUTPUT ArEA
PAGE IL

ENG ARIT SCIE
EIJG 1.1811E 02 9.0310E-01 1.0189E 02

ENG ARiT SCIE

ARIT 9.0310E-01 9.iq5,E 02 2.1959E 02

ENG ARIT SCIE
SCIE 1.0189E 02 2.1959E 02 3.1911E 02

CORRELATIONS BASED ON H+E

ENG ARIT SCIE

ENG 1.0000E 00 2.1q21E-03 5.2303E-01

ENG ARIT SCIE
ARIT 2.1421E-03 1.0000E 00 5.i110E-01

ENG ARIT SCIE
SCIE 5.2303E-01 5.1101E-01 1.0000E 00

STANDARDIZED ROY STATISTIC OR SQUARE OF A CANONICAL CORRELATION
READ HECK CHARTS WITH S 2 M = O.O,N 1.5

WEIGHT OF DISCRIMINANT FUNCTION

ENG ARIT SC ,E
3.q'qiE-02 1.5B16E-02 1.30o4E-02

CORRELATIONS BETWEEN DISCRIMINANT FUNTION AND ORIGINAL VARIABLES

ENG ARIT SCIE
'4.19b8E-OI b. 1&S8E-01 1.0105E-01

REPLY AREA

Figurc 4.30

I.
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CHAPTER V

COMPUTER PROGIRAMSi

The computer programs were written in FORTRAN IV for the IBM 360

" !Model 65 and operate under Graphics Monitor System (GMS). Extensive

use is made of the COMFORT and COMPLOT graphics subroutine packages.

Th6 computational routines are from the MUDAID program, thus for more

complete documentation, the reader is referred to A FORTRAN II PROGRAM

FOR MUDAID: Multivariate, Univariate, and Discriminant Analysis of

Irregular Data.

"Y' A load module under GMS is limited to 140K of core storage, and

thus to reduce the size of the program an overlay, structure was utilized.

A main program or root was developed to control the flow of the program,

L and the remaining subroutines of the program were divided into segments

which were not needed in core at the same time. Hence, several subroutines

use the same core storage at different times. The overlay structure and

listing of the job control cards are found at the end of this chapter.

This program uses five different data sets. Unit 11 (NIlV) is a

sequential file and is used to store the transformed data. Unit 12 (NIV2)

is also a sequential file and is used to store intermediate results' and

to pass them between overlays. Units 16, 17, and 38 are all direct access

files. Units 16 (NI) and 17 (N2) each have 1980 records of 80 characters

in length, are written under format control, and the associated variable.-

are, respectively, IRECI and IREC2. Ni and N2 are used to display output.

"57
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Unit 38 (N3) has 510 records of 80 characters in length, is written either

with or without format control, and the associated variable is IREC3. N3

is used to store raw data for display and also to store selected common

variables. N3 may be built within SPOOK or through the batch use of BUILD.

The main program serves as "traffic controller" to call the various

subroutines. The order in which the subroutines is called depends largely

on the variable N which is the number of the program function key depressed

by the user. The main program also initially sets the variable MULT = 1

which forces the user to proceed through the univariate pass.

MAINA

This subroutine serves as control for the INPUT and PMATX subroutines.

Once the multivariate option is indicated, RAINA only calls the subroutine

PMATX.

INPUT

This subroutine is the main conversation unit of the entire program.

By asking questions of the user, INPUT receives the raw data and provides

the initial processing and storing of the data for future use.

In the general instructions, the user finds that key 30 can be

depressed at any time to restart the program and that key 31 is the "panic

button", i.e., any time it is depressed the program terminates. Each time

the user answers a question, the answer will.be displayed back to him and

then he must either depress key 2 to reenter his response or any other

ikey (not 30 or 31) to continue with the program. If an answer does not

AI
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fulfill the specific requirements, it will be displayed with an error

message asking for the reentry of the response. HIere, the program

begins by asking the user if he has used the program previously or if

he has entered his data by the use of the program BUILD. If the answer

to this question is yes, the user is instructed to press program function

key 2 to branch to statement 1001; otherwise, depression of key 1 will

allow him to continue with the program and building of data.

The first query is for a study name header. This can be any

combination of characters tip to 60 characters in length. The title is

optional and is used only for the heading of the output.

Beginhing in statement 213 the user is asked for the number of

response variables in his study. This number may range from Ono up to

and including ten. If the nunher is not in this range, an error message

is displayed asking- for "CIU..) of the response. In the 215 loop the

user is asked to give each response variable a four character name or

code so that he will be able to identify each variable in the output.

Each response variable can have a transformation assigned to it by

the user selecting a code from the following list:

Code Transformation

0, "1 no transformation

2 loge(X) (x > 0)

3 loge (lx) (x > -1)

4 '1" (x > 0)
S l/x (x > 0)

6 arcsin(2x-1) (0 < x < 1)

7 available (nowi: no transformation)
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A check is made to insure that the codes s'elected by the user are from

the above list; if not, an error message appears. If the data assigned

to a variable is "illegal" for the particular transformation, the data

in question will then be set to -999 and thus later be ignored in the

"processing of data. An example of "illegal data" would be the square

root or loge of a negative number.

Because of limited space in the conversational mode, the user is

limited to only two factors. As with the response variables, in loop

226 the user is asked to give each factor a four character name or code.

Each factor may have a maximum of twelve levels. If the user has

continuous data, the data will be, encoded into levels by the user

supplying "end codes". If one of the factors is age ranging from

5 to 25 years and is to grouped as follows:

5 - ..9 years level 1

10 - 14 years leve'! 2

15 - 19 years level 3

20 - 25 years level 4

the end codes would be 9, 14, 19, and 25. Loop 844 provides the encoding

of the levels.

The last of the conversational segment is the entering of the data.

The user is asked to indicate the level of each factor and the response

of each variable. If the data on a particular variable is to -be omitted,

the user is instructed to enter -999 and thus the data will be later

ignored.

Imniediately after each set of data is entered, the raw data is

displayed back and is also placed on direct access unit 38 for futur6



'I

61

use in the 1001 segment of INPUT. Then the 106 loop places the factor

levels into the coded levels, the 102 loop processes the variable

responses through the appropriate transformations, and the data is

stored on N11l for future use.

Program function key 2 is no longer used to reenter data. Instead,

the user types P'BACK" and the number of entries he wants to go back.

SThen in the 380 loop the appropriate number of entries is removed from

the screen, and N1l and N3 are reset to the appropriate places. If

only the work "BACW1 is entered, only one entry. is removed.

When all the data have been entered, the user depresses key 3 to

indicate this. Control is then passed back to MiAINA to begin the

calculations.

The last segment of the INPUT routine begins at statement 1001 and

is 'not accessible to the user until he has either seen the univariate

results or has previously entered his data. The raw data are displayed

from N3 and the segment allows the user to edit his data. To delete a

record, the user types "DROP" "and the subject number. The variable

responses are then replaced by -999 which is always ignored in the

calculations. To add data, the user gives the next subject number and

the new record. The variable NSUBJ (number of data records) is then

incremented. To change a record, the user types the record number and

the new record. At this stage, changes are made only on the N3 unit.

Once all the changes to the data are made, new transformations may be

indicated. The data are then read from N3, reprocessed through the 106

and 102 loops, and stored on N1Vl before the subroutine is left.
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While in this segment of INPUT, the user may return to his previous

univariate analysis output by depression of key 29 or to the plots of

his data by depression of key 6.

A flow chart of this subroutine is included at the end of this

chapter.

PMATX

This subroutine processes the data stored by INPUT on NWl. An

initial decision is made depending on the value of the variable MULT.

If MULT = 1, a univariate analysis is made; if MULT = 0, a multivariate

analysis is made.

In the univariate pass (statements 511 - 600), the data are first

checked for omitted data (-999). If missing data are found, the obser-

vation is ignored. PMATX stores on NW2 the following arrays: NN which

consists, of the incidence matrices, SUBT which is the array of cell

totals, DSS which is the array of sums of squares in each cell, and DSQU

which is the vector of the sum of squares of all observations for each

variable, the latter being in double precision.

In the multivariate pass (statements 510 - 520), the number of

variables to be used (NLUV) is first calculated by counting the nonzero

elements in LUV. NLUV and NVBL are then exchanged. This exchange retains

the value of NVBL so that the multivariate pass can be executed as many

times as desired as if it were the first. llere,' if missing data are

found in any part of the record (signalled by ISETCI3)), the entire

record is eliminated. Also, if the LUV element for a variable is 0,

the data for this variable are ignored. Once each record has been

I
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processed through statement 505, the LUV vector is restored to its

original values so that correct valucs will be obtained in all records.

For this multivariate pass, PMATX also stores, on N112, DSSCP

-which is a matrix of sinns of squares and cross products.

MAINC

For each response variable, the arrays DSSCP, NN, DSS, SUBT, and

the vector DSQU are read from NW2. Because NN, DSS, and SUBT are read

when needed, the storage areas are equivalenced thus reducing the size

of the subroutine. An incidence matrix NNI is constructed from NN; a

matrix of sunis of squares SS is constructed from DSS; a matrix of

subtotals SUB is constructed from SUBT; and a variable DSQV which is

the sum of squares of all observations is produced from the vector DSQU.

MAINC then calls ANOT which performs the univariate analysis of each

variable. After ANOT returns control, intermediate results once again

are stored on NW2.

ANOT

This subroutine is called from MAINC once for each response variable.
f

ANOT performs the univariate analysis by the use of adjusted normal

equations.

If the number of rows is greater than the number of columns,

exchanges are made in NR and NC' NX (incidence matrix), SQRX (cell sum

of squares matrix), SUBX (cell totals matrix), and the variable IFLAG is

set to I. If any rows or columns are empty, a compacting routine then

eliminates the rows or coluimns from NX, SQRX, and SUBX. Calculations of
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the number of observations in each row (NJDOT), unadjusted row totals

(R), nrunber of obser-vtions in each colurt (NDOTJ), unadjusted*column

totals (C), grand total (G),'total number of observations (NN), grand

mean (GM), corrected sum of squares for total (SSTO), sum of squares

for subtotals (SSB), sum of squares for error (SýE) are completed. In

looi) 60 the matrix CX of the "adjusted Pnormal eqtlations" and v ctor Q

(Vector of '1adjusted row totals") are calculated. Loop 288 calculates

the adjusted column totals (QB). The adjusted normal equations and

adjusted row totals are reduced by o+e so thý EQSYM in etts an'(r-l)x,(r-l)

matrix. Estimates of row effects (RE) and column effects (CE) are both

obtained by statement' 216. Loop 92 obtains the cell standard deviations.\

The analysis of variance begins with.statement 21'. Stuns of

squares, mean squares, F-ratios, and estimates of adjusted means (ordered)

are all completed by statement 246. I I

The table ýor each variable which includes cell means, the number\.

of-observations in each cell, the standard deviation for eachcell, ]

una justed row and column means, estimates of row and cohtnneffects.,

and an analysis of variancej table containing sums of squares, mean

squares, degrep s of f£cedom, F versus error, and F versus' interaction

is t en placed on Nl and N2.

If the rows and columns were exchanged originally, they are

exchanged again. AINOT then falls INrER before returning control to

MAINC,- ANOT returns to MAINC the estimates of row effects (RE),

estimates of column effects (CE), the adju sted row totals (Q), andithe

adjusted column totals (QB). MAINC then sto-res these results on NXI2.

A description of the nlkorlthms emplo)yed is given in Section 3.1.
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EQSYM

This subroutine solves the adjusted normal equations by the

nversion of an (r-1)x(r-l) matrix where r is the number of levels
I -! i

df the factor with the least number of levels.

INTER

This subroutine is called from ANOT just before control is

returned to MAINC. It aisplays a message to the user indicating the

variables on which analysis has been completed. The user then has the

choice of pressing program function key 1 to •ontinue with balculations

K or ke y 2 to stop calculations. If key 2 is depressed, the variable NVBL

(number of response variables)-is reset to the variable IV (the number

of the last response variable on which analysis has been completed).
'I

Control is then returned to ANOT.

OUTPUT

This subroutine is to display to the user the direct access units

16 and 17 on which all output was placed. Since a normal print3ut page

is, 131 characters wide and the maximum number of characters on the

screen is 74 characters, unit 16 contains the left side of a page and

statements 15 - 17 control the displaykwhile unit 17 contains the right

ýside of a page and statements 25 - 27 control Iits display.

The user may gee his output by using three program function keys:
kFe. 1 alternates the portion of the current page, k8 2 increments the

page number, and key 3 decrements the page number.

L
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When the user finishes with his univariate results he determines

where control is passed by the use of the program function keys: if

he wants to continue to his multivariate results, he presses key 4 which

passes control to subroutine DELETE; if he wants to see and edit his

data, he presses key 5 which passes control to the 1001 statement of

the INPUT subroutine;, ' if he wants to see plots of his data, he presses

key 6 which passes control to the subroutine PLOT.

Mhen the user finishes with his multivariate results, he is asked

to depress program function key 31 to terminate the program or key 4

to perform another multivariate analysis. Al~though the option is not

mentioned on the display, the user may do exactly as he could when he

completed the univariate passes; i.e., key S.will pass control to the

1001 statement of INPUT and key 6 will pass .control to PLOT.

PLOT

This subroutine allows the user to see his data of any two response

variables plotted. In the general instructions, he is told to indicate

combination of all levels of a factor by "0". Thus, when he gives the

set of points which he wishes to see

2,2 indicates the (2,2) cell

0,4 indicates the 4th column

3,0 indicates the 3rd rdw

0,0 indicates all data

if the rows are factor 1. A check is m; 'e to insure that the user

has requested a "legal" display; i.e., if the 4th colunu (toes not
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exist for his data the user will be given ah error message and asked to

reenter his data. The user enters his two variable names, and once again

a check is made on whether the names match those given in INPUT.

Loop 75 scans the raw data on NIVl, picks out the appropriate points,

and begins calculations of the means and standard deviations for the

two variables. Im.nediately after the 75 -loop, if the particular plot

has one or fewer points, the user is given an error message and is

asked to reenter a ne•"set of levels. The upper and lower limits for

each variable are calculated as the mean + three sigma limits.'

The plot displays the record number of the points. Thus, the

user can quickly pick out which records he is seeing.

Once the user has seen the plot, control of the program depends

upon his choice of' the program function keys: key 1 will allow him to

see additional plots, key 5 will allow him to return to the 1001

statement of INPUT to see and edit his data; and key 29 will allow him

to return to , •i-,,ous univariate analysis. As always, key 30 will

allow ife user to rest,. the program and key 31 will allow him to

ii Lnate the progran.

S ~DELETE

This subroutine is called from the root when the user has decided

to continue with the multivariate option. Initially, the variable

.ULT is set to 0 to indicate the multivariate pass in future subroutines.

Each response variable name is displayed, and the user is askedH . * to press program1 function key I to include the variable or key 2 to

delete the variable. If key I isdepresscd, IUV(IK) IK, MNUV(IK) = 1K,

1'*
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and TNAM(IK) = VNAM(IK). If key 2 is depressed, LUV(IK) = 0,

MNLUV(IK) = 0, TNA,(IK) = BLANK, and the name is erased from the screen.

If the user is satisfied with the final list, beginning with statement

50 the TNAN array is then compressed so that it contains only the

names of the response variabies to be included in the multivariate

analysis. Control is then returned to the root.

MAINB

This subroutine is not called until the multivariate option is

entered. NW2 is backspaced one record, the incidence matrix NNI is

read, and the NW2 is rewound. DSSCP is read, and the NN, SUBT, DSS,

and DSQU are all bypassed by dummy read statements. MAINB then uses

the results from ANOT to build the input for.GENHE which generates the

H and E matrices (see Section .3.2).. Once control is returned from

GENHE, MAINB stores the results on NW2.

GENHE

This subroutine uses the adjusted row effect estimates, adjusted

row totals, adjusted column effect estimates, adjusted column totals,

the subtotal matrices, and the incidence matrix to compute the

elements of the H matrices (sums of squares and products for hypotheses)

and the E matrix (sums of squares and products for error).

'MAINE"

Here the data which will be needed by TE1MAT are read from N112.

This subroutine also controls the intermediate output of results.
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Before control is finally returned to the root, MAINE exchanges the

values of NVBL and NLUV so that subsequent multivariate passes can

have the original value of NVBL. This allows the user to use several

different combinatioiis of variables.

I. TEMAT

See Section 3.2.

TRI

This subroutine obtains the triangular matrix T such that-

TT' =.A where A is a symmetric Gramian matrix. If A is singular, T

will be rectangular such that the number of columns is equal to the

rank of A.

FACE

This subroutine is called from TEMAT and it obtains the largest

root and associated eigenvector of a symmetrix matrix.

WRIR

This subroutine is called from both MAINB and TDMAT. IVRIR writes

the symmetric matrices or vectors. The argument NN = 0 indicates

vectors and NN = 1 indicates a symmetric matrix. Row and column

numbers are replaced by names given to response variables (VNA4).
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INSLD

This subroutine is called by EQSYM, MAINB, and TEIAT. INSLD

obtains the inverse or conditional inverse of a Gramian matrix. It

also obtains stepwise log-determinants, but if the matrix is singular

these are just dummy values.

CHIX, GAMX, and YORIX

See Section 3.3.

ELGGM

This subroutine evaluates loger(x).

BUILD

This program is for the user of SPOOK wh;o has voluminous data

which are punched on cards. The user runs this batch program, and

the needed data are stored on direct access unit 38 from where SPOOK

obtains them.

Input cards must be prepared as follows:

Card 1: Title: up to 60 alphameric characters beginning in

column 1

Card 2: Variable Designation and Transformations (see trans-

formation codes under INPUT; blanks will be rcad as 0)

Col 1 blank

Col 2-3 number of response variables (<10)

Col 4-7 4-character name for variable 1
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Col 8 transformation code for variable 1

Col 9-12 4-character nane for variable 2

Col 13 transformation code for variable 2

Col 49-52 .4-character name for variable 10

Col 53 transformation code for variable 10

Card 3: Col 5 number of variable FORMIAT cards (1-S)

remaining columns may be blank or not; they will be

ignored

Cards 4,5: One card for each of the two factors

Col 1 blank

Col 2-5 4-character namne for factor

Col 6-8 blank

Col 9-10 numb er of levels (<_12)

Col 11 ignored by program; may or may not be

filled

Col. 12-14 "end code" for level 1 (see.explanation

under INPUT)

Col 15 ignored

Col 16-18 "end code" for level 2

Col 55 ignored

Col 56-58 "end code" for level 12

;L4
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Cards 6--10: Variable FORMAT cards (number of cards must correspond

to Col 5 of card 3); state the format for each record

in usual FORTRAN FORMAT statement form; use all 80

columns of each card; start the first (or only) card

with C, i.e., omit the word FORMAT; end the statement

with ); the factor levels are read first; hence, if

the factor levels do not precede the variable responses,

use T format.

Remaining cards are the data cards.

The output from this program is a list of the raw data as it

will appear on the console when SPOOK is entered.

gA
'.'.
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Overlay Structure

ROOT
COMFORT

MAINA OUTPUT PLOT DELEITE INSLD
COMPLOT LTERM

I SLITO
INPUT PMATX SLITOT

WVRIR

MAINC MAINB MAINE
ANOT GENHE TEMAT

- .EQSYM INTER TRI C~IIX FACE'

* GAMX

- YOR1M.X ELGGM
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Job Control Cards for the Overlay Structure

ENTRY MAIN'

OVERLAY ONE,

INSERT MAINA

OVERLAY. TW

INSERT INPUT

OVERLAY Two

INSERT PMATX

OVERLAY ONE

INSERT OUTPUT

OVERLAY ONE

INSERT PLOT,COMPLOT

OVERLAY ONE

INSERT DELETE "

OVERLAY ONE

INSERT INSLD,LTEIR\I,SLITO,SLITOT,WIRIR

OVERLAY TWO

INSERT MAINC,ANOT

OVERLAY THREE

INSERT EQSYM

OVE-RLAY TREE

INSERT INTER

OVERLAY TWO

INSURT MAINIB, GII.NII11E

* OVERILAY TWO

I
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INSERT MAINETEMAT

OVERLAY THREE

INSERT TRI

OVERLAY THREE

INSERT FACE

OVERLAY THREE

INSERT CHIX,GANIX

OVERLAY FOUR

INSERT YORMX

OVERLAY FOUR

INSERT ELGGM



76
2m ur

N - ~ ~ ~ ~ ~ R A~~I( 'IIS (

"oF P'iC •s• - ... . . - 'K

~1

2 i'

..... .. .... .. . . .. ..



77.
My I~ 3A -

Vt~~ILG~ - ~ JV~L' Lio.%IT 4V

II RAM V NeM1m

0O 

QQ
M~ "~i..'<32 "

N*~ NO~

OTAM Ir~n . -

I Frtcr N)R. 7I~

<.1 L F
N 30

r'~~crz~g 
3?o

I-On.A1 *1 P



78

)I I >

011 IN '

ALA If'



79

" I

-77-

' I -I.t • ..

L(

o wo 0,i -

DATA

Ie c
"' .. -5I

& .. I.

I I C•, o

I's I/- l

I .

:2.

1, -



80

i..

k. IQ

\b

[I • " •)• •'•" D

I/hL... .... . .. .

W j j*I, .- A • .. , ! U

-I



81

S- REFERENCES

S[1] Applebaum, Mark.and Bargmann, Rolf E.., A FORTRAN II PROGRAM FOR
MUDAID: Multivariate, Univariate, and Discriminant Analysis
of Irregular Data, University of Illinois, 1967.

[2] Bargmann, Rolf E., "Interpretation ard Use of a Generalized
Discriminant Function", Probability and Statistics, R. C.
Bose, et. al. {eds), University of North Carolina Press,
1970, 35 - 60.

(3] Graybill, Franklin A., An Introduction to Linear Statistical Models,
Vol. I, New York, McGraw-Hill Book Company, Inc., 1961.

[4] Penn, Lucius Wright, "An On-Line Statistical Computer Sys.tem for
Lay Usage", 2 Vol., Technical Report 1168, University of Georgia,
Department of Statistics, Athens, Georgia, May 1971.

[5] Swartz, Robert, "A Conversational Unit for Hierarchical Discriminant
Analysis", Technical Report #66, University of Georgia, Depart-

nment uf Statistics, Athens, Georgia, April 1971

4



82

APPENDIX

COMPUTER LISTINGS



83

Fr;RTRAN IV G LEVEL 19 M tAIN DATE 6 71253 13/2 3/1.11

c ThIS PROGRAM -- BUILd - IS OEIttNEO TO ALLOW THE USER
C OF SPOOK TO ENTER HIS CATA THRU BATCH MOJDE.
C THE CATA IS STORED ON DiRECT ACCESS UNIT 358
-C FRC'i WHFRE SPOOK OBTAINS IT*
C
C

DII/FNSION TTLfl5IVNAAI0IO)Ft4AM42INLVI.(2liNEND(2.12),LEVEL(2,i2),
I NTPN( It)*IS ET (2 1,FMTt1001 X( 10)
r.FrINF FILL 38(5lO,80#L, IREC3)
N3=38

1,,;05 thN"5,26) NVIILtIVNAM(1ItNTRAN(I),1Iwl0)
'.o,) j lt13 RU'USt2?)NF?'T

.:t~o I Vi Iul J=192
tOut1 rtLh.J(5,?8)FNAM(J),NNN.iNENO(Jii1,NKNI

(10-19 l00 IKL vt(.11 =NNN
t:%)1C CO 4411 K--1,2

'lollJJA~LVL(K)
%.012 IF(AE4HC(K#JJ)) 9q9,9999844

114 r:l i LMN=1,JJ
:'I,, NCN:)(K,Lt'tILMh

V-)16 q98 CONTINUE
(it) 17 844 CONT INIJE
CAI I r NrHTzNFi4T* 2.

I ):ý(5,291IFtT(1I),I'iNFMT1

I J21 I~hýITEIN13'iRfC3)TTLVN'AMFNAHNLVLNE.NDtLEVEL ,NTRANNVHL
0)22 Ii '=

Ca26 lF'(4V3L.GT.5.) WAITE(6,584)4VNAH(11I-Io,1II
t.027 NSLIBJ=0
t.028 200) PF.F1(5,FP~tEN0).Z01)(ISETtI),Is1 .2) t(X(K),K=1 ,NV1;LI
£029 NSUI1J=NSUOJ+1
0s030 wlTEIN3'IAEC3,39b)NSUIIJ,ISET(1),ISETL),(XIKj),K~J,-LNV8LI
1-tl3., WRITE16,4961 NSUBJ,1SCT7(1),ISLT(2),(XIv.C),KQ:-lNV'3LI
%'C32 Go TO 200

t,,)3 3201 IPEC3=51O
0.03 4 WRITE(N3'[REC31NSUBJ
(035 ~ ST OP
t'036 25 Ffl9M AT (15 A4)

t~d3726*f0R4iAT(I3,lOlAA'.,1l)I
UV3 27 FORMHAT (4X, 111

t-026? rnA1HAI x,A4,2x, 13,12 lXtI 3))
0040 29 Fopm~r120A4)
(041 396 r0RMAT(313,1P5E12.3/9X,1P5EI2.31
C.042 4863 FOP?4ATI4Xt2A4,5(4X#A4,4XI)
0043 484 FO(.MAtII2Xt514X#A4t4X)I
C044' 496 rCJPMAT(IrdO,3I3;lP5El2.3/lHO,9X,1P5E12.31
0045 583 ýJHMAr(Ih1,'.X#2A4,5(4X.A4,4X1)

0046 ~504 FORMAT N 12oaX t5 4XtA4 v4XI
01047 ENDU
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t{)RTUlAtf IV G UIVEL 19 I4AA1N DAE 71253 13/24/111

M'COP N Ni It3VLYITYPEtTTL(I5) #VNAH(10)t1 JA.4(2 )vNLVL'(2 *N'N0C2 PIP I

ZN!SU11,0J.U1P ,~1V ot-141002?ht, I UP ~U(NT9rUDIA6, I$'vC , IREC2, IPE~C3

138I5IotJ0CtLt 1RLC3)
U003 M~ULI =
U004 1 CAILtP4IN

00a)5 IF(N.F(Q.6IG3J TO 5
CIU06 If (Il.FQ.?,)GO T0 3I
CCG7 CALL MAIt.C
C008 IF(N.CU.34))GC TC~,0 IFfu~2. IGOT
0~I110 3 CALL O1UTPUT

0012 IF(N.IFI).410t TO' 4

Ul113 IF(N.IC 0*L)GO TO 5

GO31 IrNlmc:T14 5 Ct LL PLOT

W.016 If (N".! 0,3lOf'a.N*EQ.5)GG 10 1
C:Ol7 4 C.AII. (Pl-.E1
LO19 ir(N.1;0.3il)MLi.1'
0019 GO Ti; 1
C02C 7 CALL. IAIMI I
U021 CALL 14AINE'
('022 6O TU 3(073 S~I
(1024 5 ST
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FIORTRAN IV G LEVEL 19 DATE -"7125V'* 13/24/17

cool SURROLIMH'E K~AMiA -

0002 COMMON Nl,10V-LYdTYPETTt.'*15).VNAM(I01,FNAM(2),NLVt(2ZhNENOI12hll
I LEVEL (2,12 1 0h. I~~4AI~Iih.Af #N12 NZtV9L,NFACt, NG12 rMUL T,
2NSLWJ~tNLUV v?fA1,J2,~t4TISC0,I41Z,!JLK0UNTNOIAGJREC1,IREC2t IREC)
31NTRAti(IGJTviAAMII01LUV(10).I4NLUV(101

0003 NJ't1
0004 NJm2
0005 JF1HUL7%EQ.0.ANO*N*NE*5IGO TO 902
0006 N141= 11
0007 N142 =12
OaCti 950' ISEQ 0
0009 Ir-ACO -.

0010 CALL INPUT
0011 *IF(N*EO.6*OR.NoE~o29)GO 70 99
0012 902 CALL PHMAMUI,U).
0013 110 Nil = uI
0014 NJ?. = NJ
C015 * 99 RE.TURN
0016 ENC
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A

t:13RTIIAN IV G LIvrt I,) INPUT nidI r. 71253 13/24./17

0003 (CjNIlt~rI fl.IC'VLY,ITYPETTL1IL!,~IVtAM(Ot4I1Ij3(2),NLVL(2),NENt)(29121,

2NSULKJ,kLtJV o .1 1,t 2,N #I SEC, NIL vWJ!.KOtU'I..NO IAG, IREC1,It IEC2t I -tEC
3 oNIRAI( 10) elNAP( 101tLUW( 1C ) ttsI.tJVI IJ))

0004 DIMENS;ION SETUP113)9 ISET(13)tTEXT(15),X(l.),T:XTj2I1fl,

005EUUIVALEA.-F (SETUPI1),SET(1)) (TEXTZ(1),TV,03I2))
CJs)6 D:)UILE P^ CI SION GNP,ON( IZ)
0007 CA.TA CF!ZE/'ki*I
00100 CAIA W4. ANK/' I/

,ADA O~IA 11 AC.K/'LAC K/
11)I G OA IA C.ROP/ (,ROP/

C~lCA LL GQ IN I IICS I IH

0013 20

0015 HA S11 2- ).)67314I-273'

u0J17 P:,SK 0- 1644167175
,016 PAfS.-'.53 ()S7u 515

0u 20 rI

(-022 1 A6C I=

00i23
( 024 N.')I A6 14

(.'027 371 rZ;rýIAT HI aA4 I
C-028 1(f.. C)r0 LOWl

%,02SCrO.1, (,CPFK (.ASY.I #, P11 T I
uj3o HIhINI) hiwi
1.031 .h1t NT
%:U 32 ?11 F-'(IMI. H :04).

C
C

t-% 34 hJST1-' I
Q 03'! ?03 CALL GF14AS (100)1
(.036 CALl1. GR'I'LY( 1* ' 20, Ilw0)
Vo 37 CALl GHDIILY( 1 9 20, t£t00)
6038 CALL GkNVPL Y I TI1S PROC.PAPI' S DfES I ONý 10 1) E ;(FORM AN A N.L YS IS OF I R

I It 'GUt A~R DATA.lt66.1.40L1ISC039 CALL CUI((IlLY( IIYCL; IAAY 114VE A 14AXI HUM n* 101 RLSPON SE VAR, LABLE S ANO A
2 .MA.X I MUM 'T 1 ,64 t £'.00O

L040 CALL. t;-OPLY( 02 rACTOVS. YOUR DESIGN MAY llU OLJITL- UNDA.'LAINCED# ANU
3N1101.I: rJI I .S' r649, C400)I

0041 CALL (,.OPIYI 1SAV Of~ MISSING. TRANSFORMAI IiNS CAN BE MAO(. FOR EA
4CH PA!IK 01`1A3t,£4001

0042 LAlIL G1.ý414YVIFACTO3NS9 AN ANALYSIS OF VARI A,1CE IS I'EPFUFRMCIO FOý EAC

G043 CAI. ;(p IVlIIIt SEIP'ýATI(LY. ONCE YOUIC SEE TliM LII NIVAPI Ali:
~IAIALYSI S YOU'tt ,tf.1400)

C044 CALL GROPLY(OW~ILL. OL GIVEN TIML 6PPOkTUIfITY TO SEE PLOTS OF YOUR( OA
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FORTRA1h IV G LI:VEL 15 INPUT DATE 71.253 13/24/17

ITA AND THLr',63,&4%)VO)
V0J45 CALL GRDPLY('RAhm DATA AGAIN. THUS, YOU WILL eF ABLE TUC 1tIT Y:OU-

ICATA AND KUN',45vE4O00
604L CALL GRO1'LY ( THE ANALYSES AGA iN.@v19, L4fl0)
0047 CALL GROPLYL'0t0#44
u0J48 CALL GRDPLY(#TO BEGIN YOU MUST ANSWER QUESTIONS BY USIN.G TH'f TYP-w

7R1I7ER' 58,C4CU)
009CALL rGIDPLYI KEYBOARD DIRECTLY. 114 FRO~NT OF YOU. To~ SIGmiAL Yiihl C.,,

6050 CALL OROPLY(I CF QUESTIONS, FIRST UEPRESS THE -"ALT" KEY, 41,41 WIiiL,'
ghCLUI'46 IT',63,&400)

0051CALL GRDI'LY(IGCWN* DEPRESS Wil "5" KEY. THIS S~wUENCý wILL LZI.-

u352 CALL GRUPLY(ORFFERRED TO AS "E00". ONCE YOU ANSWE-'R QUESTIO's~Si TV*!
SANSWERS',610,0C))

0053 CALL GROPLV(IWILL PEf DISPLAYED BACK TO YO1U. IF YOU ARE Nil S.AllhV

(1054 CALL GRUPLY('KfY 2 TO.REENTER i)ATA; (ITIERWISE9 THE PRCGIRA.1 WILL C
IOINTINUE ',I ,Lv40.))

W'55 CALL GRIYPLY(I 'Y YOUk PRESSING ANY KEY.,125,!f40),
0356 CALL GPOPLY(@ *,1,G40))
('357 CALL CoL)PLYI'Al AN1Y TIM'E YLUU MAY REISTART BY PF-ESSING KEY 3) u; I,-,,

IMINATE BY',e;2,&C4I%))
(-c 58 CALL GH;)PLY(IPPESSING KE? 31.'fIfi,&4fJ-;
k, )59 CALL GROPLY( '

ý,%~oCALL Grki;PLY(' 0 1,C4011)
G0)61 CALL 0RDPLYI ICAUTION: DO NOT TRY TO3 SPECO UP THE PR~,,RA:4 'ýY -VIS 4!

ca6z - CALL GRDPLY( 'QUESTIONS BFF*C;RF. THEY ARE ASKED. THIS WILL ON4LY (gtp
ITE P~RO$LF.4S. ' 65tf,4-A.,

0063CALL GHDPLYIf 0q'I E4u-J)
U06 4 CALL GPI)PLYI' &,l,C4Uuv)

0j.65 CALL GROPLY 'I IIF YOU HAVE PRF V IOUSLY USED TH I S P.4IIGR4M (.R tENT I.,&) Y
¶ ICUP CATA' 61I C.41 t"

%,66CALL. GP.DP Y I * l-ROUUH BATCH 400h': t PRE:SS KEY 2 TO SPE YiJU1. !;.T A.', c,

J."67 CALL GROPLY(s #,I,E',UJ)
vooeCALL GRI)PtYI 'PR~ESS KFY I IC PRflCEEi). I,23pC40vI
u.)US205 CALL v;WAtT
01; 72 IF (N .EQ. 10) Gu TC ',5

01)75 26CAL'. GERASI 10'))
.,C76 fSTVPr2

'jv77 ~~CALL GRDPLYIfo? ,40
1jC 78, CAL.L GkUPLY(' If2oo&4t00I
OC79 CALL GglPL.Y( 'IF Yru DiESIRE. TO HAVE. A T ITL.E TO hCAI) YOUR IJUTPU, !,i

ITER IT NUN.' ,64t&400)
00 86 ~~CAI L GRI)PLY( I IF YOU DO NCT DESi I U. A TITLE, LEAVE~ THr. ReL~j13' S'- A-F

t 2 tLANK. 6 ,(,f C400O)

UU81811 CALL GW41T
(it) e2 ~ IF ( ITY PE. Nt. 31 GC TV. 402

01483 212 CALL GRRIPLYVITL,Nr.I
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IeCRTRAt4 IV G LEVEL IS INPUT DATE 71253 13/24/17

'(084 CALL C~nPLY(f ou#'0
C085 CALL GRDPLY('YC.UR TITLE ISI*139d4001
.3086 234 CALL G1,'DPLY(7TL#NCt.'400J
U087 214 CALL GWAIT
0088 IF(NoEQo2) GC TC 212
U089 IF IN.EU.301 GC TO 203
6090 IF INeEQ.31) GO TO 210

0#19 1 213 CALL GERAS(100)
Ii052 NSIEP=3
C093 CALL GRDPLY( '

(.054 CALL GRDPLY(! Is20s&4C.u)
Q095 208 CALL GHI)PLYI 'ICW MANY RESPCNSE VAR IABLES 1DO YOU H4AVE?'14t&t,-
1,096 812*CALI. GwAIT
oCS7 1I(rYPE.NE.3)GO TO 402
t0C98 CALL XFILANKIIEX7,NC)
(1095 297 CALL I1(RPLY(7EXTvNC1
0100 INCL-X=U
6101 CALL INX(TEXTINOEXNC#ONPvt401l)
U 102 NV0L=OM'4.4o1
c 1%)3 w 9 1TF W;1114 t150 NVE1L
(.104 15U F,)RPtAT('YtIt I-AvE',I11, RESPONSE VAPIACLES.' ,Ž'KI
0105 CALL FfIC1,(TfXT29NCFC4OUI
0106 CALL GROPLYC'i2?&4J
010? CALL GROPLYE TEXT 2,1CF, C40C
01,38 IF ( 1 oLE, NVLIL *AND. NVOL *LE.I*.,, GO TO 2(-
Q 113S CALL GROPLYC'1~q&uj
(0110 CALL GROPLYI 'ThE NiUMBER OF R1FSP((NSE VARWIALFS IAUST BIE AT LCAST I A

IKO NO0' ,5a,&4c-1)
0111 CALL GROPLY( GREATEt( THAN 10. PLEASE REC~t0[. ',33,C4t ',I
0112 ',( TO tl)2
0113 21j4 CALL G1441T
0114 j1: N.EQ.301 GO TO ýci3

('115 IF (N.1Q#31) GO TO 210
(.116 .1 KI.E0.2) CC TO 213

C
vl1 2011 CALL GERASCILO)
(, I1Its NS7L'F=4
u119 CO 215 J=ItNVi3L
ti12L 21"7 WRI T E(NT t 216 )J
V:121 216 FOIP'4AT('ttTER A FOUR LETTER NAME FOR RESPONSE VAPIAIILE1,1301XI
0122 BACKSPACE N'T
(j123 REboLNrf211)TEXT
0124 CALL GROPLY(' 0#209&4001
0125 CAL.L GROPLY(TEXTtNC,C4'.0)
c.126 803 CALL GUAIT
('127 IF(II YPboNtE. 2)00 Tr 402
0120 CALL GRkPLY(IEXTtNCl
(,12ý CALL GER6S12)
(1130 215 VNAA(Jl - TFXT(l)
C131 IF (NV81,E.BIu) GO TO 157
(.132 IA=NVIshL4 I
CI 33 00 153 IrIAlO
C134 153 'VNA4( I )c(LANN
(135 157 WIUý.(NOIA4,155)(VNAM(Itll1,O)
V136 155 FOP(AT (10 (2X vA4 Y)
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FORTRAN IV G LEVEL 19 INPUT DATE 71253 13/24/17

0137 CALL FE7CHITEX72#NCF#&40OI
0138 CALL GROPIVI' 9,20IC400)
0139 CALL GRDPLYC'1#0v&#U
0140 CALL GRDPLVI'YCUR NAMES AREltl4,C4003
0141 CAL.L GRDPLY(7EXT2pNCFL400I
0142 160 CALL ChAIT
('143 IF (N*EQ*301 GO TO 203
0144 IF (N*EU*31) GO TO 210
(1145 IF (ti.EO0.2) GO TC 201

C
0146 224 CALL GERAS(100)
0147 NSTFP-5
0148 CALL GROPLY(f 1,209&4-iOJ
0149 -CALL t;llOPLY('lFCR EACH RESPONSE VARIABLE ENTILR A TkANSFORMATION COV

IE FRLH rHE4#d3,C4(001
0150 CALL GROPLY1'FOLLOWING LIST:',15,0400)
0151t CALL GROPLYC' lt209&4DUiI
0152 CALL GROPLYC ' CODE 7RANSFURMATI0N',2t,,E400)
G 5.3 CALL. GR UPL YL ( 0 ,I ND TRANSFORMATI04',29tC4uiji)
01154 CA Ll. GROPLY( 2 LCGE(X) 00X~) 1 ' ,f4,
0155 CALL GitiPLY( ' 3 LUGE I+X) (X-1 )l r3t.,&4'uQ
0156 CALL. GRI)PLY(' 4 SQRTIXI (X>=0~ I 2dG'LU I
0157 CALL GLU)PLY(l 5 I/X ( X>I ,' t23,C41iu)
015e CALL GRDPLY(' 6 ARCSIN(2X-11 (O<X<l )l 934t &4(,I)l

vl9CALL (;.(')PLY.( I VARIANCE-STABILIZING IRANSPFNl4IT[ION FOR P
1 ROFOLT IONS', 63, C401J

0160 CALL GRODLYCO 7 AVAILABLE (NOx: .1O TRANSFQRMATION)',4b,
I 4(;J )

0161 CALL GRDPLY(' 1#20sC4u00
C-162 CALL GRI)PLY( 'SEPARATE ALL ANSWELRS BY COMMAS, * 31 ,C4L0)

*0163 CALL GROPLY~l *,209&4001
0164 804 CALL GIJAI T
0165 IFfIIY[,EoNE.3kGO TO 402
0166 290 CALL G0Ri,LYfTEXTtNCI
0167 -CALL INK(TFXTNC,5,IERDN(1lDNI2I.DN(3),DN(4IDNL5)I
01683 IF(IiR.NE.u)GO TO 401
0165 1F*(NV3L*LE.5)G0 TO 219
0170 CALL INK(TEXTtlCt5,[ERON(6),DN(7biON(8),flN(9h.DN(1Ofl
0171 IFUIERaNE3U)G0 TO 401
0172 219 COKTINUE
0173 0O 173 IJK=1910
1>174 173 NTRAN(IJKI'DN(IJKI
0175 WRITE(N0UM '55)(vNAN(l)tI=1,10)
0176 CALL FETCF(%ZXT2,NCF#&40G)
01,77 CAU. GR0PL.Y(TEXT2,NCF,0400I
0178 174 WRIITE(tiCUN,751(NTRAN(MhIJ.1,NV8L)
C179 175 FORMAT I uC14t2?M
618C CALL FETCH(TEXT2,NCFtC4U00
0181 CALL GRDPLY(TEXTZ#NCFC'4OOI
0182 00 296 H=1,NV8L
0183 IF (NTRAN0t'I.CGO oANlD& NTRkNIM).LE,7) GO TO 298
0184 lAITE(NTs299)hlRAN(M)
0185 299 FORMAW(A TRANSFORM4ATION WOW.3 IS ILLEGAL* REENTER ALL DATA.',

lTXI
C186 BLACKSPACE NI
0187 REAO(NTt2llITEXT
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le0RTRAN IV G LEVEL 19 INPUl DATE 7 1253 13/24/17

0168 . CALL Gf2OPLM(EXr,NC9;t4o0)
0185 CAIL G101'LY0 P .20,t C400)
6190 Go 10 V'04
019.1 290 CON~TINUE
0192 169 CALL G1UAIT
0193 IF (N.EQ.21 GO TO 22'4
0154 IF(N.EO.301 GO TO 203
0195 IF lNoW.311 GO TO 210
0156 237 GO TC (225s6601tIFLII

C
0197 225' CALL GERAS4100)
C158 NSTFP=7
0199 DO 221; J-l,.2
cZOO 229 l$P.ITL(I,'CUh9227lJ
0201 227 FOFIIAT('(NTEF A FOUR LETTER NAME FOR FACrORo,13o22X)
0202 CAL.L FfilCH(TEXT2#MCFC400)
0203 CAL.L GODPLYC' '#20t&400)
0204 CALL GAOPL VI EXT2 ,N'Cr t4O0)
0205 605 CALL GuAIT
02(6 1111 1Yflý.ii-31GO It) 482
020? CAL.L (.RlI;ILY( TEXT 914C)
0~08 CMtL Gh:ýAS(21

0210 I.PIfE t.N%10,4036)FIJAM( I), FNAM(2)
0211 326 F~sPMAT(,'(X,A4I,41!XI
0212 CAL.L PI '.H1ET[XT?,tNCFt,40Cl
0213 CALl. GR V(.t( I ,20tC4001
0214 (.4 L . GIZ; I y I I * 1 4 0[02115 C&I 1. 0.0.11.Y( IIYCUR rNAHEFS A RE' 914, o!4uU
0216 CALI ((1PLY ( II T T2 NC F,9 4 00
0217 327 CAlL GUA I
0218 IF IN.EQ.3OI 0GO TO P03F 219 IF (K.U09311 CM TO 210

()azcjIF' fN*LQ.ZI GO TO0 225
C

0221 228 CALL. GPlZAM0010
(0222 NSTEP=8
0223 CALL GADPLYtL 20 # 20EWO I
0224 CALL GIMPLY1I *'t20,LE4001
0225 CALL 6AL0PLY I'YCU MAY HAVE UP TO 12 LEVELS PLA FrCT0Il(.'940vC4%u%-I
(2226 CALL GRIIPIV ##2U#C40u)
0227 CO 241 Jmlt2
0220 243 hRITE(-%O(WZ4OlFNAM(Jl
0229 240 FORMAT('HOn HAUY LEVELS DO YOU HAVE FOR FACTOR ltA4t'?',16X)
0230 CALL IFETCW(T EXT2 ,NCFq, 4001
0231 .CALL GO~rPLY IEXT2,NCFvt400)
(0232 806 CALL GWAIT
0233 ir(ITYPI'.NE.31G0 TO 402
0234 291 CALL GRkPLYt TEXT Mr )
0235 CAL.L XBLANK( EXT fsCJ-
0236 . NCEX=0
0237 CALL ItNXITEXT9INOEXNCDNPt&401 I
0238 thLVL(J)=DNP+.01
0239 IF (NLVL(JI.LEt42) GO TO 241
0240 CALL GROPLY(INUJIBER OF LEVELS CANNOT EXCEED 12, TRY AGAIN.',469

1&4GOI)
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"0241 GO TO 806
0242 241 CON4TINUE
0243 R I T E I IIDUIA;'3 1b0 1 FNAN I(1 I t'NLJL 1) s FNA 2) .NL VL 121
024A 330 FOnHAT(WFACTOR ',A',,' HAS't.3ol LEVELS# AND FACTOR I*A4,' HASv13t,

I' LEVELS.103X')
0245 CALL FETCH(TEXT2sNCFC4tC0)
0246 CALL GRDPLY(' 0#2O014001
0247 CALL GROPLY(TEXT2tNCFv&4001
0248 242 CALL GWAIT
6249 IF (N.EQ,301 GC TO 203

C250 IF (hoE0,311 GO TO 210
0251 IFIN.EQ.21 GO TO 228

C
0252 331 CALL GFRASIf00)
0253 00 340 K=I,2
0254 DO 340 1=1,12
u255 NEt,;) IK # I )=0
(256 340 CO.TINUE
6257 NSIEP=S
0258 CALL (;DPLYI' 1@20,tC'.O)
0259 CALL (;I.DPLY(' '2•tjp&4(u -
6260 CALL GRCPLY(lYOUR FACTORS SHOULD BE IN DISCRETE LEVELS AS 1#2,...,

112. BUT' ,lbli,400
0261 CALL GRfOPLYI 'IF YOUR DATA IS CUNTINUOUS, GROUPING CAN BE DOU/E F0`

I YOU* #5b7, r. C4t0C

0262 CAlL GU)PIY(lIF Y(NIIR LEVELS ARE ALkLADY DISCRETELY DEFI[ED, PRESS
IKEY lItb•tgO

0263 LALL GR,)PLYPIF YOUR CATA IS CON7INU0US, PRESS KEY ý#.IP40-•,40')
0264 245 CALL G$AIT
0265 IF (N,,.3D) GO TO 203
0266 IF (tN.I1.31) GO TO 210
0267 IF (N.C'U.11 CO 10 ;'47
0268 If (h1,1- 2) GG TO 246
0269 GO TO ?4.

C
027C 246 CALL GFRAS(1003
0271 1NSTCP= O
C,272 CALL GPOPLY( $020f9400)
b213 CALL GIRDPLY( ' ',20.st400)
0274 CALL GROPLYC ITC GROUP THE GATA, ASSIGN EACH LEVEL OF THE FACTOR AN

1 "ENDC C000"' t64 &4ýO 1
0275 CALL GftlPLYI IOR AN IDENTIFIER; EG, IF ONE OF THE FACTORS IS AGE R

IA/'C1NG FRG1 64,4, &40•)
0276 CALL GROPLYI '5 YEARS rG 25 YEARS# WE MAY WISH TO ASSIGN AGES TJ LE

IVELS AS',6,1 &00• 1
0277 CALL GROPLY(t 5- 9 YEARS LEVEL 1',25t,4(,OI
0276 CALL GROPLY( ' 10-14 YEARS LEVEL 2' ,25tC~ucl
(:279 CALL GO(lPLY( 15-19 YEARS LEVEL 3ll2,&4";#'I
v2s0 CAL.L GlIDPLY 1 20-25 YEARS LEVEL 41#25tt4Od,)
0281 CALL GFIPLYI THEN THlE END CODE FOR LEVEL I kEIULO BE 9o TIlE END COOl

IE FOR' 058,C40U)
0282 LALI. GRDPLYILEVEL 2 HCULI BE 14, ETCo't25,C410)
0283 CALL GRfOPLYI. THIS DATA WOULD [IE inlTERID AS 9,34,19#25lt42,Lv4,O)
02E4 CALL GIROPLYI 'v2ut-403

M285 CO 250 Jwl2
£286 tdL =ILVL (J)
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0207 256 tjRtTF.(MI)tJ,25L1I.'LVLIJhPFNAlI1JI'
0288 251 F:ORM4AT 11WHAI ARE THE "END CCDES* FOR THE*,49,' LEVELS OF FACTOR

1,A4pO?$2X)
02&9 CALL FEICAITEXT2,I!CFC4001
0290 CALL GRDPLY(TEXT2,N4CF9C0003
0291 807 CALL GWAIT
0292 IF(ITYPE*NEt.3)GC TO 402
0293 293 CALL GRRPLY(TEXTtNCI
0294 CALL INK(TEXTvhC,8,IEKDN(1l.DN(2J.ONI3),DN(4),DNI5),DNI6),DNI7ht

1 ON018
0295 I1'IIER.NEeO)GO TO 401l
02S6 IF(,IL*LE.8)GC TO 357
0297 CALL' INK(TEXTNC,4,IERDN(9)#ON(1OlDNf1IOPLNI121)
0258 IFfIfR*NE*O1GO TO 401
0299 357 D0 252 I=1,NL
L300 252 NE5N0(J,I)%CNII)

0301 250 CONTINUE

(.302 247 CALL GEPAS1100)
0303 00 8144 -Kul NFACT
0304 JJ =NLVL(K)
0305 IFINENO(K#Jjll 999,999,844
0306 999 C014TINUE

tP307DO 998 1.11N IpJJ
0308 NtIDfK#L9N) LLHN
0309 998 CONTINUE
0310 844 CONTINUE~
u311 CALL GkDPLY(f 0*20tE40O)
0312 CALL GROPLY11 9v2Op&4Oc3
0313 DO 35U .i~1,2
0314 NLrNLVL(JI
C-315 ftRITE(Id'OtIM,34!$IN'IVL(JIFNAMIJ I
0316 345 FOHP4AI('IHE 14:11C CODES" FOR THE0,13o' LEVELS (IF FCTOR $,A'.,12X)

630 CALL FE*TCh(TEXT2tNCF,&400)
0318o -CALL GRDPLY(TEXT29k'CFfC4601
0319 352 týPIRIENDUV*356) (NEND(JIIv1=lNL1
0320 356 FUPMAT(12( 139lX)t,12W
0321 CALL FETCII(TEXT2,NCr,&400)
0322 350 CALL GRDPLY(TEXT2#NCFC400f
0323 360 CALL. GWAIT
03214' IF(N*EO.30) GO TO 203
0325 IF(NEQ.31) Gfl To ?.10
0326 IF(NeE0*2) 1jC To 24t6

C
C

0327 285 CALL GERAS(IC01
0328 CALL GCPFK(IJASK2,PFINTI
032S KISIEP=11
0330 CALL. GROPLYC'*,0C4L
0331 CALL GROPLYI' ot20,c400I
0332 CALL GROPLY(SNOU YOU MUST SUPPLY THE OATA. YOU'WILL NEED TO INDIC

IATE TIh0606Ot4C0)
0333 CALL. GRDPLY(OLEVCLS OF THlE FACTORS AND THE RESPONSE OF EACH VARIA6

ILE0,56t&4D00
0334 CALL GRDPLYif EXAMPLE. 2,7,4l2e34t51#289C4001
0335 CALL GROPLY(' INDICATES FACTOR I IS AT LEVEL 2, FACTOR 2 IS A~T
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I LEVEL 7#'t62@&400)
0336 CALL GROPLYI' THE RESPONSE FOR VARIABLE I Is 412t ,HE RESPONSE

I FCR',57,E4003
033.7 CALL GROPLYC' VARIABLE 2 IS 34, ANC T14E RESPONSE FOR VARIABiLE

13 IS io's60,A'400i
0338 CALL GRUPLY0IF YOU WANT TO OMIT DATA ON A PARTICULAR RANDOM VI.RIA

1BLE0#57,L4001
0331 CALL.GitDPLY('AEPLACE IT BY -999o'p19t&43aJ3
0340 CALL GROPLYI' EXAMPLE: 2,7,412,-99195'3,400tE0)
0341 CALL GROPLYC' INDICATES THAT THE DATA FOR THE SECCJNO RESPONSE$

1,52,C4001
0342 CALL GROPLYI' VARIABLE IS OKITTED9'o25v,6400)
0343 CALL GROPLY(' l,1,C4001
0344 *CALL GROPLY( 'WhEN YOUL HAVE ENTERED ALL CATA, PRESS KEY 3.'0944#&4,111

0345 CALL GPOPLY41 lo21JG400)
0N346 CALL GROPLY( $SHOULD YOU REALIZE YO)U HAVE A MISTAKE IN YOUR DATA., I

V lYPF "IRACK"t tt63t&40oi
0347 CALL GRfIPLY( OANC THE NUMBER OiF ENTkIf(S YOU WISH TO GO BACK*' #46s

1&400)
0348 - CALL G(,DPIY(l t 20,1C4iiu)I
0349 CALL GIUW'#LY('I4HEN YOU ARE READY TO EN.TER YOUR DATA, PRESS KCY 1.',

- ~151 ,4400 1
035C IREC3=5)2
0351 NITUL~i3' iRE*C3)TTL,VNAM,F-NAM,NLVL,N;I:),LI VEL ,NTRtAN,NVt3L

0353 WR ITE(N3'1IREC3,483)BLANK,(FNAM( I I, I1,23,(VNdAM(I) ,I~,5I
6354 483 F0Pl4PT(3A4p514XiA4,4XJ)
0355 KIJ(E -Ii
0356 KCaUNT~u
£357 269 CALL G14AI7
0358 IF (N*EQ*301 GO TO 203
(0359 IF (Nel-Qo311 GO TO 210

0361 GO- TOL~1 269 O48

0362 402 CALL GERAS(100)I0363 CALL GflUPLY(* 1, 40

*0 367 IIHNVhsL.L(:s51 GC TO 4iDS
0368 WRJTE(NI)IitUP.4IIVN4AFIII),I=6,101
0365 lfRITE(N%30IkEC3v484) (VNAP(Iltl=6910I
0i70 404 fOPM~AT(I2X,5(4X9A4t4XI)
0371 CALL FETCH(IEXT2tNCFf&4001
0372 CALL GRbI'LYI TEXT2,NCFpE4CO)
(ý373 485 CONT JNOV
C(374 CALL GROOLY1' '920#&4001I
0375 NSTEP-12
0316 CALL GCPFK(HASK3#PFINT)
0377 SE]UP1131=0.0
0378 294 KOLN TzKOUNT #

0375 808 CALL GlhAirLIC36C IF(ITYPE&FCo1.ANCoNor-Q93)GO TO 390
0381 IF(ITYPE.NE.3I)GC TO 402



49

VO~RTRAN IV G LEVEL 19 INPUT OATE ? 1253 13/24/17

0302 500 CALL GIMPYLYEXTNC)
0383 IF (TEX'(( I of.r"ACrK) Go TO 380
0384 .CALL '4~'TXPC7I-*t4iO(1#N3tN4gNStNbiiI)
0 3 8.5 tF01C8.IE-e:Gu TO 5:371
0386 IFI(V'Ml.jLE*5)GO TO 260
0.387 CALL IltKETEXT 9NC,5,IP.RON(8),ONt9I,.DN(LUI#ONC11),IjN(1231
0388 IF(IR.IJEO)GO TO 5071

378CAL ISE PLYITLN(2,8) ,C,2

C039 101 ENE0 CAL ULS4KDE

0039 UUTL:VIt~' IltF.C3,396)KCUNt4t,(SE01OT#(l)I'STt~(XCKiltbKQXI ,l-JVR

L01.1 CAzLL fI. h7ETtlKF&4

0398 109 CALL R(I Y1ET240JO
0399 GO T U 101

0,13 108 COALLJ.D
u04149 FfiSLT(K)-JJ 1*/g@IS123
C015 106 *COkTIM.
0406 IO ITZ L 1NWllE3L36KUTIE()ICT2oXKIK=,VL

6017 621 00K 10 941FCOTLI1i1,
04108 10 JK~TaNMLV1)4

0J409 107D SloTPl(,l JX4K

A0430 0 IF IC 1(K)N-2 ( -~O~l~t

0431 10 IF4(K10,i.-,1

C412 60 TO Wo~

0414 5 IF(T(K3)1O,0,1
0415 146 CMIUF~~I10Xl

0436 GO T6 102



95

FORTO .AN4 IV G tEV1EL 19 "INPUT DAT9 7 1254' 10/24/17

0437 .6 IFfXfK1*11*-X1iO))*1OqI5#l5 -

0438 15 SE7UPtK*2)cAkS IN(2e*X(K)-1&*,

0439 GO TC 102
044 7 **ET*I*4*eez2 **OMN INS*X***b***e**s*K*****

0441 102 CONTINUE
0442 IREX=IREC3

j0444 IF TOL&E* (29's,664 IR,!FLHN

0450 RCALL GERAX10

(4451 .SE-UfI3J:1WJNT

0452 CALL GCPFK(MASK2#PFINTI
0453 CALL GIRQPLYIt '91#E4061
0454 CALL GOI0t)PLf( ',1,L4GO
0455 - CALL Gfl3PLY(4110W TI-AT *JU HAVE ENTERED ALL OF YOUR DATA, YOJU C.A-1 P

IRLSS K~EY 14963#64001
0456 CALL GROPILY(ITO CCNr'!iUc.- COMPUTATIONS MAY TAKE SEVERAL MINUTES.

I BIE PATIENT fe65t&40153
0457 391 CALL GWAIT'
0458 IF 1h'*EQ*30b GO TO 20:,
0459 IF(LJ.L0.1I GG TO 001
046C IF(N&EQ*311 GO TO 210
0461 GO TO 391
0462 801 CONT INUE
0163 602 REkIdN NW1
0464 CALL GERAS(ICUI
0465 CALL GRRLSE
0J466 RETIURN

C
C

0467 400 GP T0(2O3,2O6,etA3,201,224,237,245,22a1z4x,246,?estzlO,6o4, ,NSTEP
0468 401 CALL GROPLY(OF(RH)AT ER0ROR REENTER OATA*0,28,C41L0)
0465 IF ClST EP*EQ*12 )KOcWEmKcr)E+
04 70 G0 TO(22tJ,2LO9612,2l0,CO-r,2lOt2lD,6O6o2l0,8U79210@808#81~)9)o&STEP
0471 402 IF(ITYPFe.EG.Itl1).N&EO.303(;o TO 203
'0472 IF(I1YPF-.EOu.' ,.-N.N0%NEQ.31)GO TO 210

2 0473 CALL GPOPLY( YOU SHOULD BE IN A POSI7IOtN REQUIRING EO3 SEOIJENCEelf
151t.&4001

0474 IF (N S IEP *E0*12 1KODE mrKObE I-
0475 Gil TO (20.ltltOtCsltOt8~~~8~~~8~69tSE
0476 380 IfHCEX-4
6477 2IFRCX1(2J9Nf.*1LA,4KJ GO TO) 304
0'476 tJTIActm1
0479 GO) TO 302
0480 384 CALL ItNXf TEXT# IfDEXNCDNP9C503 1
0481 td%4CKvOt4PG.O1
0402 .382 H.TC~T~fI
0483 111 (to k~bL- 1.h. 5 1 IC, TO 385
0484 tJlBAC-2#4W~IAl: I
0485 385 CALL G(SKSP1111,61CK)
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04t7 DOt 3V3~ ImNBACI
0488 383 I'ALtKSPACE 1114
048-5 IftEC3=IREC3-PNEACK
0490 GO TO 294
U 491 500 CALL GEHAS(II
04S52 GU TO 374.
0493 502 CALL GERAS'll
C4S4 GO TG 378
0495 503. CAL.L GPHOPLYI FOjRMAT MRRR. PLEASE TRY AGA1NI, ,32,C5041
0496 Gil TO 508

PL-4S 7 504 CALL GFERtS(I)
0498 V~) TO 5v3
C-499 507 CALL GROrLY(OFCP1AT ERROR. REENTER DATA*',28o&5091
0500 KUMC)LKVDL4 1

~ j0501 GO To Call
0502 509 CALL GLEkASM1
0503 C.) TO !O10
0504 210 CALL. GrFRAS(100)

PC0505 CAL.L (RRI.SE
0506 slot,

035G7 1001 RlICNWI
0506 CALIl (.C11FK(i.SK'.,PFINT1
0509 1F
0510 PC50
L'511 Pi ADlIN?' I:kh'CB)TTL#VNAMsF NA00,ILVL, NENOt LEVEL sNTRANoNVBL
0512 IRrC3=510
0513 (:LA)RN30IRECBIKSUUJ~

lj ~~0514 (5C~

v516 It- (NVBL*Gr.5) INC k'-2

0511; I~AfCX=IREC3
0520 CA1.L GE(RAS(lCOI
0521 591;9 FMl'MAI (20A41
6:522 6U3 (,', t,10 IYvjtl-1CR
0!z3 1d.A0(N3'l.REC3,5s991TEXr3

U525 610 CALL GRlOPI YMrX1 2,C2,C00)
0526 Ir(QL.o*t~oC.EIC*SO+NRG TC 603
U527 CALL GRIPLY(I lsl, 1,400)
0!28 CALL GROPLYUfPRESS KEY I TO COtJTMUE OR KFY ? TO CHANGE DATA.1,48,

052S CALL GROPLY('ItF AT ANY TIINC, YOU WISH 70 RETURN TO YOUR PRE~VIOUSI

U530 C11 GROMMI.'UNIVARIATE ANALYSIS OJUTPUT, PRESS KEY 29.'tIs41,'.l)u
0353 1 CALL. GROPLYCOfE YOU WISH TO SEE MiE PL0TS OF YOUR DATA* PkFSS KEYz

~ A 0532 602 CM~t. GIUAIT T 6

053 IA1~.eI0T 6

Ut4I-e021O1 0
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r0537 If(*:jltI.RC.iIAC4N~3)( TG 670

0538 IFIN.EQ.&I GO TO 606

0540 GO Tt; 602
0541 606 LALL Gi~UeKSP41
0542 CALL GkPDLy(#IF YOU WISH TO DELETE AN ENTIRr RECORD, TYPE "DROP" A

IND 1TS',!9tC40Oi
0543 CALL~ GRDPLY(ORECUPD Nl$HR.',* t14 E400 I
0544 CALL Gi(DPLY( 'IF YOU Wt.iI TO MAKE CtiANGES IN A rECORDt TYPE ITS R4C

0545 ~~10A0 N1IWHEft' .63t4001 C EODI
055CALL IIWPLY1 $AND' THE NE tCk NTHE O1RIGINA~L FORM.Al . SEPARATE

IAI.L NUMOERS05' t&, 4"(')
0546 CALL. GROPLYI'8Y CMIPIAS. YOU MAY NOW ENTE~R YOUR CHANGES.',A6,

I I8E4001
054w7 805 CALL GWIAIT
054e IF(Nt*Co~29JGC 7C 1102

~'0549 IrIITYPC,Q'*3)GO TO 4.02
0550 625 CALL GORPL.Y( TEXT 90C)
6551 CALL XBLAN*(1E~XI ,NC
0552 'IF(TE9TIloC.Q.oRGPlG0 TO 614
U553 INOZ~xmo
0551. t4VX--NYi'L+3
0555 CC 611 I'S-IoNVX
6556 KSS=I(S
0557 CALL IX14X~tTINOEX#NC#DHPG4OlI
055E SEIUP(KSI)-CNP
11559 611 CONT INUIE
C560 CDi 616 1: SulotVBL
k-561 616 XfKSlkSElUr(FS*3I
('562 628 IRCuSEIUP11
0503 IFtIItC.GlodlSUBJ)NSUflJ~hSUBJ$1

0565, ISET(~I'SCTI)P(21

t 566 629 IP.EC 3m(I PC- I)*l*NCR+ I+ I NCA
6567 *kRýITE~tN311 aEC3t35t6)IRCISU(1),*ISET!2) IX('(T),KWIoNVULI
056E 630 111EC 3r-1ItECX
0569 GO1 IC 604
u570 614 ItNCEXw4

0571CALL Ih%.I EXTIN0C-XtNC#DrhPp&4O1Il

0573 1SET(3)1IrTI2
0566 ISETI?521 LT(
0587 001 626 KH=ltlV0L
0506 6261 X(K~JSI-OPI(T34

057G-T 7
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08 10 A 21-
0590 670 CALL GL"ASt.I1OI

• ~~~05e91 C;.LL f,.U.LY;1¥ 'ItJt•;•O ....

0552 CALL GROPLY(f!F YOU WOULD lIKE TO INDICATE NEW TRANSFORMATIONS FOR
I 1 1 53, &.,;09)

0593. CALL GROiLY(OANY CF YOM)R RESPONSE VARIABLES, PRESS KEY 2','t4,4

0594 CALL. GRDPLY(*IF YGU WISH TO CONTINUE TO YOUR UNIVARIATE ANALYSIS.'

0595 CAI.L GROPLY('PRESS KEY t.ltl2t&00
0596 6?.5 CALL GcAIT
0597 lrW(h.EQ.'30G' TO 203
0590 8F(NJQGI3G': TO 210
C599 II'(NFQ.l) G" 1C 660
0600 1:CJ.FO. 2)0C• "C 2*
0601 GO TO( 675
L602 EIW

p

"t
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0001 * SUBROUTINE P;;AYX(NtoI4Ji

C GENERATES I1NCICENCE*HATRiCES-ANO SUBTOTALS MATRICES
C POR A FACTOR PAIR, FOP. ALL RESPONSE VARIAbLES*
C,
C AN4 INITIAL DECISION IS 14AnE ON THIE VALUE OF MULT
C IF MULT - 0 00 THE RULTIVARI ATE ANALYSIS
c IF XULT a 1 00 UNIVARIATE ANALYSES
C
C

0002 COt'146N Ntl(CVtYItYPETTL(15),VNJAM(1OIFNAM(2)-NLVL(2),NENO(2,1.?)t
ILEVELI2.1Z1 ,NRtAICANflBM'CC.JA8(i8.I tf3iNZN.VBLNFACTNG12,MULT,
21JSUBuJ~NLUV , Wlt-1,N2,NTISECNIZtiJZst,tUmTNDIAGIRC1, IEC2,IREC3s

0003 COUBLE PRECISION ABCO)SQI.,DSSCP
0004 CIt'ENSIOIN (SCU(1OI#DSSCPt1O,1DIsSETUP(13btOSS112,12,1C,),SUBTE12,12

11,0IISETE 13194tN (12, 12, 10
0005 EOUIVALENCE (S('TUP(1)#ISETUI) 4

0006 PEhIND NhdI
(0007 Ir(iNsuHJ*G74506) GO TO 99

('009Do 51,0 t(=1,10
0010 CSQUj(K) 0.000
0011 DO 500 1 = 1,2
0012 CZ) 500J 1,r12
J0013 NN(IfJor) =000

0015 SUBT(IJoKi Os0.
0016 500 CCNTINIJE
0017 OilI 150t, [IV191O
0018 C-) 150O JSJ=101

0019 1500 rGSSCP(IiJjil 0.000
0020 IrF(?lULT155110v!i,1

C
C .t:IIVARIATE PROCEDURE

0021 511 CONTINUE
0022 00 600 i=19NSUBJ
0023 REPO1 (NWII SETUP
0024 MAI = ISETINII

oo.ý5J p= ISE7(NJI
0 026 1:0 501 K c 1,NVBL
0027 CX=SCTIIP(K+?J
C028 IF(CK-CUTL15C3#50I@503
0029 503 NN(1419MJK) a NN(MII4JtK) *I
00O3U SUBT(MIIIJ,1) *SIIBT(91#1,4J,K) + SETUP1K42111
0031 ýCSS(1lIHIMJK = SS(IHMJvrl + SETYUP(Kt21*SETUPIK+2)

/40032 CSQU(KI:OSQU(I04I*CBLE(SETUPIK+21)I**2
00)33 501 CO&TINUE
0034 600 CONI INUE
0035 GO TC 529

C
C IFULTIVARIATf PROCEDURE

0036 fI0 CONTINUE
0037 NVOL IaNVOLI.-
0038 hLUV=O
0039 CO 19t J-INVOL
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004,0 * 191 IF(LUVIJI*NE*01 NLUV-NNLUV.1
* ~00411 * IF (LUVINVBL) .EQ.Oi LUV(NV8Ll599

004.2 ITEMP=NVRt'
0043 ~ NVBL=NLUV
00441 t'LUV=ITEMP
004S5 DO 700 Ix1,NSUeJ
004.6 READ INN41) SETUP
004.7 II:ISETUP(13)-Ie)506970097O0
004.8 506 CONTINUE
004.9 D.O 300 J=1,NYBLl
0050 IF(LUVCJl.hEe0I GO TO 300
0051 302 00 301 KaJoNVBL1
009.2 LUV(K)-CUV(K4!I

003301 SETUPIK+2)nSETIbPiK.3) 4

*0054 IF(LUV(J$*EQOl GO TO 302
0055 300 CONTINUE
(1056 MI = ISET(NI)
0057 NJ = ISETIJJI
0058 DO 505 K*= 1,NV0L
0059 NNMI#IMJKl 9 NN(NIMJK)I 1
0060 SUBiT(MII'JvK) a SUBT(MtiJ*Kl + SETUP(K42)
Gi061 CSStNIMJPKI zOSS(NINJK) + SETUP(K42)*SETUPIK+21
0062 CO 505 LM=19KVBL
0063 AmCDLE(SETLPIK42)1

0064 8wC6LE(SETUP (LA42))
005 C*S SCP IKt I

0066 CUC+Avnf
0067 DSSCP(K#LMI=C
0068 505 CONTI[NUE
0069 CO 650 IAM%1,10
0070 650 LUV(IAH)=MhLLV(IAH)
0011 700 CONTINUE
0072 504 CCNTIhUE
0073 512 CONTINUE
u074 *CO 520 Kn1,NVBL
0075 GSQU(K)mCSSCF(KvK)
0016 520 CONTINUE
0017 529 REWIND NWI

* C078 RE~uIND Nbn2
(1079 WRITEINW21 DSSCP
0080 hRITE(NW2) Nh
0081 %4RITEINW2) OSS
0082 WRITE(NW2) SLOT
0083 URITEINW21 0500
0004 RETURN
oces 99 WRITE(6t98INziIBJ
0086 . 98 FORMATI NSUBJ * ,110)

COO? STGP
0088 END
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0052 RF-AultQ)Z esclJi
0053 DSOV a MSUM$I _

0054 . ChELA CtSU ,OQ sSREGol -

0055 120 CONTINUE . . .

0056 ~ 1~o
0051 Kit; K-1

ooise lr(rK.G?.1~ 00 70 -146
00ss 148 WitiTEIN1121 NI9NJ#K9SUBvRECE9QQB
0060 GO TO 907

*0061 146 C0) 140 lX=l.KM
0062 145 priA3Il,14W2i nuy.a rABoUM8. esD ump S, UHjUM,0UMMA0
u063 GO Tfl 148
006', 907 CIU
0065 I; lUTE10(0TO 350
0066 1051 KK4OUfNKGULNT-;
0067 WRlTEINl4IRF.Cl2O50lKKCUM
0060 I4RtrEINI'IREC1#20031
0069 WRIVEMO1IRECIP20511
0070 14ft.ITE(NJ4?RECls2u)52)
6071 IIRIT~fNL'IflEClt2453)
0672 NRIlTEihl1'EI#e12O541
0473 DO 309 I.'1,43

tý004309 WRI~ltN2'!flEC2t2003l

07Y6 310 HRITEINI'lREr1,z0031
0077 350 lA:tlrF.4N.2)ktJ1
0078 IF114ULTI 136,1309136
0075 136 ISIO a 1
0080 S0 TO 138
0081 130 ISEQ a 396
0092 138 PETIURN
0083 2001 FO(*,UAr(55X.'PAGE'.I4,'L',1eXI
00.14 2003 FOH'4ATIAOX '
o008 2041 Fdlt.4Ar (AT THIS POINT YOU SHOULD INSPECT YOUR UNIVARIATE RESULTS V

1' lIEPY' ,19xI
0086 2042 FU-!IATI'C0iEfULl.Yol,70x)
0087 2043 FlRP'lAr(tIS TbEnE A LARGE IhTERACTION VERSUS ERROR F-RATIO?',30X)
0088 2044 FOPNAT(IIHIS IIAV INDOICAT@ THE PRESENCE OF OUTLIERS OR FAULTY DATA.

008.9 2045 FORIIAT(CtIECK THE TABLE OF CELL TOTALS OF VARIABLES WITH LARGE F-K

0090 2046 F0001AT(IFOI4 I.AflaE STANOARD DMVATIONS OIR FOR A CELL M4EAN WHIC14 0EV

C0931 2047 VO(-a4AT(' Ilr,ýEG:ILAr.?.Y FROM A TREND IN ROHS OR COLUI1NS.',36Xl
0092 . 2048 FOP1IATI'AFIER V;)U HAVE C14ECKEO THECSE RESULTS YOU CAN CHECK AND ED!

17' aIX)
0093 2049 F0141AT(IYOLR 0,1IA99',7OXI

0094 2050 FOPMATI(*PAGE',13#' WAS THlE ý'.AST PAGE OF YOUR UNIVAAIATE RESULTSs',
127 Xl

0095 2051 FORMAW(YOU NOWN 1AVE THE F(ILLOWING 0PTICtIS:4t45Xl
0096 2052 FOAPAT14PRESS 'KEY 4 TWC04TINUE TO YOUR $ULTIVA'IJATE RESULTS',

0097 2053 IýiU.AT(ZW!' TO SEE ANG DI ~orYOUR DATA' SdX)
4 0098 2054 F~l~lATII2X#46 TO L..E PLOTS UP YOUR DAIA',41X1

0099 END
A1
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FORTRAN IV G LEVEL Am Aoy DATE li 71253 11/i41fl7

0001 SUBROUTINE AMIT INN1,SU8,;SA~tA,!8.0SQUSQRRECE.4&,Qgi
c
C UN1VARIATIE AfJALYSIS OF MEGULAR TWO-WAY FACTORIAL

001*2 CCUI4MON NIlCVLVw~P,T-PETLII.SiVNAM(1O),FNAN(2)tNLYLIZ),NENDI2,12)#

2NSUaJf1LUV tt9*,WvTIS-o~~N~KUNoDAeRCsIE~ RC

0003 DOUBLE P.(E'.1SICN1 GGA4,SSIi,Svi~NOSQUSSESSSi3,S0,DR,0C
0004 DIE4ENSION CR(12),1JC1121
0005 OISENS:ON s.s(:8'.t2,1),f(Zf~lCil2),Q(12)3 SUBX(12,12),CX(12,12)9

0006 OIP"EkNSlIi 1C,12(so)
0007 DATA Lt/' I
0008 NRz.NLVLI14) All1
0009 Nt14=LVL(LisI 012
0010 NFAv!A 013
0011 NFB-I8 0314
0012 IFLAG = .0
0013 kLINK - 12
0014 ITG=O (,#15

£,017 D.) 2 J =1,tNR

Ca19 S0PX(IJ1-SQRIJ.I) o 2c,
0020 2 SUDXIJ1,J3UB(JI) 021K002 1 ITPP-NR v,

002 hFA-1802
(0025 NFB=IA 026
0026 IFLAG x I
0027 GO TO 13 1,)

i0c2s 002 12 J a#14C ( 029

CP031 sQflX1I,Jk=sOp(fJ) 03
0032 12 SU3X (IJ)suetI IJ) U32
0033 13 CO 24 1 -I , h
0034. 24 JL VAI II t~ElNO (FAI1 034.
0035 [=I 035
0036 14 NSU14j0 0)36
0037 CO 16 JwItc 037
0038 16 NtSLMU, :4 NX ( 19.11 038
£039 1 F (IJSWI)17017,1 i 039
0040 17 t)RatlR-- 1 040
0041 IF (I-'tRl)2 1122v 22 041
0042 21 00 19 (tulf.14 042
0043 DO) 20 L - 1,o.C 043
0044 SQRX(K,Lt)L'SCI1XIK.1,L) 044

*. 0045 SD iUUI i, . -045

0046 20 1CI '( 1 .lL)046
0041 19 JI.VAtK14J1.VA(r..1) 047
0048 GO TO 23 .048
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I-ORTRAN IV G LEVEL 19 - NO1' DATE 7#~5S 13/24/17

0049 10 1 = 1+1 0490050 23 lF(1-?JR114,14p22 0)500051 . 22 00 44 .JzIPtC 0510052 44 JLV'3(.!9NE"1IslPp0 JS '0053 j=1 (152
0054 34 lJSUM=0 0540055 CI0 36 1,,it.. 0550056 36 &SLtl=SUN ,+NX1(,J) 

. 560 11F ( N S Ll4)3 7 t3 7 s38 ('570050 . 37 S.CcNC-1Q5
005S IF(J-NC)41#42#42 

*59,W'60 41 C039 KzJMC46
0061 P0 40' L, =Ifil 1
0062 SU1IX(LtK)'vSUf-,9(t#K*1) 0 t620063 SOkK(,LtKhSQRX(L,KI) 

9)'630064 * 4C NX(L#K)wNX1L,K41)el6
0065 39 JI.Vl1(KkJLvOY6+l) 

k)65U066 Go TO 43 066101067 3e JtLJ+ 1 
0070060 43 II'(j-v'C)34t34142 0('6606 5 '.2 00 50 I1-1,NR09

0071 R(11-0.
0072 OR I I .0. 00
0073 CUI 50 J'1,-NC (1720074 rq1fl07( I) cto1cl(I 14ý'jcI, J)7
0075 OR()0fltt1)4l.Lr.NSU3XjIqJ~j117
0076 50 Z( I I I )+SUDXIII j 07
(0 U78. NDOTJ IJ) -0 .071
0079, C (J I =., :'77
0080 flc IJ)=)O~o :
(0061 CO ql lcl,tN n7$' 0082 NITTHJ)JSzNLOTJ yS4)NX t I ' 079CI 083 G.C (.nuc.1 =C 01+rPLp ( SUsX 19.1 J
C004 51 c(J~z'Ctj).Suox(1,J)
G005 G=0.00
(.086 GM 0.00
0067 SSTtJ 0.00
6006 NN =U 

082(.,cog C0) 52 !1=1,tR03
1109c ~ S aOR( I
('091 GC s+G0052 52 'N~'N*NN.IC0T(t) (8
(O0M FN=0.000
0094 Mcit 89L055 GA-G/Il,
0096 SSTflaOS0U-G*GM

OM10 W JuJ N 097000NOF7GON-q 
093

('103 IPUItX( I JM 515,57 0900104, 57 S-fl8L[-iSUjX(IJfl



010 11FS1 ',m-a 0

F0RTRA IVise 130515 107L 9DE 71

015Al=FLO. * 1 100M
0105 QM -0O

01076a6 KSS8JSS fl-G1 1 .35

01,18SU - SE0.O 136

CO 60 : Ifir~ 4132
0115 A'f3 FLOAT VNIM TI),J

0122 6 SUR U.4 - 136AWILA NDTfJ

0123 CX(IfK) c:SLu
u 124 1F(1-K1 63,64t63 .- 142
012,r 64 CX(tI.K % CXII#Rl + At 143-
o126 63 CXIKaI) -A(1,KI 144
6JI27 62 CONT Ithili 145
0128 DOf 65 JusI914C 146
0129 65 rif) I~iiLE10iO(1)kFLOAT(NXII,1JU)J*0C(JUI/DFLUAT(NDOTJIJUWI
0130 60 CONTINUE- 148
0131 .l CO 28 J=10RC

01120O(J)'-OC(Jj
0131.100 289 U.1,NR

'0131, 269 C 0lJ , DLE(C8Mj1-DFfLOA1(NX(!,0q*0RI)/0FLOAr(N0oor( III
01?! 288 COiT I NUE
01136 NRP = &Rl - I 5

0138 1F(NftM) 100r100,70 160
0139 70 -rO 71 Pl~thRI, 161
0140 Q()l v 0(f) -. Q(NRI 162
0141 60 72 K-10,NR4' 163
0142 72 CXII.#Kf -. .XI(JK - 'CXI1,Nnl CXINfl,K) W XNROMI ~ 164

0144, CALL ýQSYbl(CX#09REPNR6l 172
0145 D0 1L~t I -Ithfl4
0146 114 0(t) *w Ott) * OCUR)
0147 DO 79 Iu1,NAN#
0148 71; PUNP) =RCIKRI -REM 17

019100 oil 82 jLI~f4C 175
lu 151 CF(J)'uocjlJ

410151 - CO 0 3 i n # R 177
0152 8 CE(JlwCHJJ)-I1(:(FL0AT (INXII10 11 I7S
U153 0 2 CEIJ) u..E(.Jl/FI:JAT UJOWTJMJI - GM 179
6154 216 CJNT ItUC
0155 STC.P. I
0156 lftrc 1*Rrc.-l
0157 1F p1iC4 eCO. 0) GO 70 10o1

(1150 IAOjI'C-NPPC2023051 (71t(Ir),IU9pI5
G 160 IFUIiJLT.E~el )URLTE(NI'1$tfC1,20061VNAI4(IVI
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V'CITP.At IV G LEVEL 1; MNOT DATE = 71253 13/24/17

-' u 161 it (I,'L . U" ' ., ii:'nI Y In 1 IREC 1i ZL06 3)TNAM ( IV)
016, 1. l(l (a,? I -. L:! 1-.'14! h•,k) I.Fh4a?(tFlB3
o011,3'; 11, C N.• I 1 ; -. 1' C. , I+| rIZAH] (111:8 1,

OI1C. 11+t I•' i I- l ( Q .Vý .. ,.,'") tA N A
0164 It" IThI I.! : V f, Q

0167 Wit ITEIII'll i.1IL.) C I
016e III. (uM. a !1"2,2&::3)

S1 t', IF(!'r.L.t6 EC• TC 6001

.0170 If IN(.,GTaI (0 10 600?
0171 6001 t:ITE(Id'I'lRE.I,.Oi2)IJLVS(IW1,1WzlNC)
0172 WITI:II'1;t(.2,2',033
0173 . C I 1 6 -,,
0174 6002 W-1UL, (1;! IIZC 2)?JLVP.l,:IIl=1,b)
0175 ,, !T iFa2' R[C_.2tU33 (JLVU!lIKI I2w~?NC3

0176 b003 CtAT I11411C
0177 13 C 39 DO to2 lttI hlk
11178 P( t ") =, I/fLOAT 1NID'1T(1 M).3

W 79 P I e) j • u , I v W, 1 ";.uIec (,I, z NXIIJ.)) 2.JL
01,it I I I:':, -1, - I ? t. It Z02,#20 3 2'11

0162 20..4 S9. (• IJI - .UIt; I *.1I/60. 2A 2
0183 .X I I, 7, kS'QR7 II, SI kS X 1 ,J I-GN S(',.N S U l X J 2 11/(GN-I. I 3
OE14 (;At TO 93 2.:4
U105 2U? SIRX(IIJ) 2 . .115
0106 C11 1 .i3 216

18"7 201 S!II0I:I I ,.11 =G. 24 7

qI01 43 (Wt'I I OI9E 21 :9
0O 90 V ., 2 " UU P.M 21'.

1-93 CO 1, :(,. Jr IOINC ill
tol 52 26l6 CIAI v I..III FLV1.T 111,1007,1J)) 212

0•903 97 (l IIL :
02194 1:0 ,07 In I It 0 114
02105 10 '(P . 1N1 ; I e, V T15
C20196 Ir. It I 1 1 T1a
(,10 2600 00 Ji.10 I I,.'*( - JL.VA I SIl00

.L 1 9 (kCC< It R llEtC I -,I
o2oC if Ihfl ,r.,,", t;Q•. W) G[ TO IOUI
o7,d' 1003 , I I , ,l r¢. ; ?I

0202 II "(t$'It..t ,t2{0

02012 3S TI EPT
(,214 20/11 ' LC, r I•R I" J- 1
10205 If- tl'l:,€C t5 ,Ea.^ 01 GO T"o 1001

02060C(. I0.fl.
C2016 SlIIp,,( I ,'. )
02(08 1004 IF-ML.!IA T, (• ::Iy,0)04
0209 lr (:,,I. .(;i .906C,( T 01'0 t 05
(11210 6004 hit, eli.(hlz II, +.d , cW M II.VXt(SMSX( I JI vJ-IINCI)
0211 IW|•ITM0 W"Xh• R:200f031
0212. GO TL 606,6
0213 6005 1,1110 ( 1• i ll * lll' 1, 20)ý,1Jt.VX, (SIIL\Y( I Jl J=lt61

0~t ?,{ It V " j t IT (,'v I, tC2*20151 { tUbx( I, J), J7PNC 1
C-21 5 6006 C()hI I' N:."k
0216 t•1"''

gcboP
I,0
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FORTRAR lY G LEVEL 19, ANOS DATE u71453 13/24/17

0217. 'IE1l.....
0218 UIM(JIOD EC#451 *EQ& 01 Go to 1001
0219 NX(1,NC~lwNG
0220 1005 IF(NCI.L(-.6)GO TO 6:007
0221 IF(flC1.G1.6) GO TO 6008
0222 6007 )dRITE(NIhIRECl,2016)(N4XEIJltJULNCII
0223 NRITE(42'IREC2920031
0224. GD TO 6009
0225 6008 bWRITE(NIIIRECI,2014I(NXtt,J),J-1,6)
'0226 .WRITE(N2IIREC2,2017)(NX(IJI.J7tNC1)
0227 6009 CONT fJUE

*0228 rNSIEF=S
0225 IREC=!REC1-1
,0230 1F(1400tTREC,45) *EQ. 0) GO TO 1001
0231 1006 IFINCoLE.61GO 10 6010
0232 IF(NC.GT.td60 TO 6011

*0233 .6010 UP.ITEtN1'IREClZOlC)(SQRX(IJ),Jal1.NCI
0234 WRITEItJ2III3C2,20O31
0235 GO TO fjU12
0236 6011 %RltE(Id1*iEClt2Ol8)tSCRX(it,l)J,J1#61
0237 WRITEUti2'iREC2.2019)(SQRh(1,J),Ju7,NCI
0238 6012 CONT INUE
0239 207 COhTMNUE 226

'0240 NG aNK 227
0241 AG a GP4 228

*0242 NSTEPu6
0243 IREC=IRECI-I
0244. IFIM(J0(1REC@45) *EQ* 0) GO TO 1001
0245 1007 WRITEMP1IRECI,20031
024t6 kRITE(N~24REC2t2003)

'0247 NSTEPw7
0248 IREC=IRE.Cl-I
C0249 !F!4on(rtRECt45) .PO* 0) GO TO 1001
0250 1008 ItRITEIN1IOMEC11202U)
0251 IRITE0424ZREC2t20031
0252 NSTEP=8
0253 IREC=IRECI-I
0254 CINCI)-RG
0255 IF(MOOCIREC,451 .EQ. 01'GO TO 1001
U256 1009 IF(%4Cl.LE*61GG TO 6013
0257 IF(NCI.GT*6)GO TO 6014
to258 6013 hRlITE(IN1'REC1,2Ol8)IC(JbtJ-1,NC))
(1259 WRITE 042' IREC220031
0260 GO TO 6015
0261 6014 URITEtNtiltEClZO18)tI(Jb*Jzl,6I
0262 WRITE(NZ'IREC2,2Oi5I(C(J),Jx?,NCII
0263 6015 CO4T I UUE
0264 NT'=
0265 NCiTJ (NCI )-N G
0266 IRCCuIREC1-1
0267 IFII4OCIREC,45) *EQ* 0) G0 T6 1001
0268 1010 IFINC1.LE.6)GO TO 6016
0269 IF(NCl.GT*61 GO TO 6017
0270 6016 WR1TE(NIOILC1,Ž016HiNDOOJIJ),Ju1,NCL)
0271 uRITrC012'IfEC2#2003)
0272 GO T0 6018
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PD1TRiARI~ V G LEVEL I/ ANO) DATE M f253 13/24/17

0274 1,,Ir.w4IK NO ()c=#C
0275 601:b itl:d INUEF

c 239
C A~tI ~AI.Y31S OF VARMlJtCE .*240

0276 215 F.3'AD = C. 241

0277 CO ?21 lu1.Ns 242

0278 221 S3RAODSStIA0#RE~l)*Oil) 243
0279 V1ill SSTC/FLOAT (NOFTO)

C211) iOF~t td.-1245
6281 IWAJ)22,?2o22,223 246

L22222 Ivs~ z .. 247

0-283 * G.1 r P ? ý - 24t3

OZ284 223 VSR.U =SSftAC/Ft.0/.T (NOFROI .749
0265 224 S , %:.1W

0206 n!) Z?s I'W,Ic. 251
02 07 226 S =S # ~C (J)1 (2 /fFL OAT0,110 J WIJ)I

e0208 S - 6 41 254

U289 MM.)! vt NCF!"l - N0FFP0 - NC + 1 5

(12 i0 11 V I. (1 .*7 !: ~2 622 6 9227 25

0291 226 th!)Ihif 0 .;

L,292 VS VlT 0.. 257
G2M G.") (o 220 25.8

025V iT S.11 IOT(O 029294 227 SSINJT -- SS511 - CGLE(SSAfl - S

C297 Mi. ?29 I-*1,NA -R

02ti 229 SO) = SO Cl(M I*2/0FLflAY(Ufdr-T.17 )I0299 SO = -a66I

£3100 SA S-S04-.'tILH SSR~AD1
0301 M~l.'C(L INtC-I 26bI0302 I1-iNC:311ý 1 221C 230,23126
G631)3 230 VSCUl. %- 20.

435231 *V1H)L '1 SS(AC/flt AT INDr*COL) 27
0I(306 232 Mil0 fSsD/rL(;AT (NOFS01 271
03017 UIF('Pf Z 33.2?33234 272
031)0 233 M' u o. 273
0309 VSu " n
0310 FCUL =U. 27'.
PIT) FINI a 0. 275

0313 GOi TO M3 277

0314. 234 vsr* FSF5/FLCAI (N)FF.) 278
0315 UP0O Sw/S 279
0316, recGL VSCrL/VtE 280

031./ f IT VS51NIWI/V bE 281:10318 I'SMU :.V!SIC/VS 282
C-315 2.35 1. WViloT) 731.237,238 283
03;0 237 FCC'! =0. 284
0321 rciij. - o. 265

0322 Co To3 239) 8Ao

0323 23 -~Iv.ifL INT .2.17

(.324 i r t~i -N VCCISIN~EtT 288

0326 CO fit) I I1,1dl

e9

I0
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F1-fl-Alh IV G UwiL Ill ANDYT DATE 71953 13124/17

2 7661 11i4M3 )--LOAT NIVOI 11 )/S:.0AT(NN I
0 323 2--,L1I)

(.31241 1O 11 !'J I GA I -1I r 2"1

0332 ,p- 141 293
0333 Co 2,0( J=[P,Nr% 294
0334 jI)(~iJ)242,2410,240 295,
01335 24.2 TFll AM1 296)

013a 'l) 4,1207
0337 31() IEM 2.98
0(M6 ITEM JLVAII)29
0331) -ILVAIdI'- JLVA(JI ,0
031.0 .tLVA(JU ITEII3.
0341 24#0 CM.T IPILtW 302
0342 2d+4 tX34 -~ NC-I 30 3
0343 (M0 249 J=1vNC 3J
0 34 4 24S (I j I -CrE( J I4GA).# SNGL G141

P04 247 1:fl 250 Im~tfICH 307
(130, Ii' = £41

to 250) .141i 319
(I', Y#1;(FCIII-CIJ)I 252,250,250 310.

0U )252 TEN C( 13 313
0351 (.11) CUj) 312
0 )52 CIA) P 313

v 45". Mull =.( JLVt!(J) 3 15~
.'lý-LV*!IJ) nITII' 316

k- ;250 Ct(. I 140'. .317
(1351 2.46 C .NI I -NI: E

(131.2 VIrE1EN2'1REC(2t2003)

6345 IF (,16L(1l.ECf0') jo, 01 cOn ic 1001
(13616 1011 URM I *'ll l~t C(1,220.3 3FNAI (34 1.

0370 II()6 IF,53JCO. 0) GOi 111 10301
0371 1013 II' 34.41( s.'. ISCC TO) 6L19
1,. :*1 ?t lr('Ill. G7~.iIC,( I() fU20

1., 17 ý (.019 %h I T E(.1L1I I ItL .C1!16) JLVA ( 1), In I NR)
t-374 Wdlr(h I T1(41RL Zt1,001 I
6 3 71' (;0 TO) 1.ul
0 3 76 6026 01.'( I-I !% I 1-. EC 1, 1UUS1.lJ L %, A11 1.1=1,6
(1317 W.IYI.71 '2 IRE C2 p2 01111(J LV A ( Is1) 7 ,1NP, I

0378625(14 l;TPAI3

0301 [P01. (II'1 ;I[cf45 ;EOG 0) GO to 1001
('421014 ll (ht~.1 .() ('.0 YO 6022

Ocea~~Opt

toN l o
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"t:ORTRAN IV G UEVEL 19 AN0t1 . .TC- 7,1253" 13/24/17

0383 IF4.hl,?GT.*6G& M0 6C23
• . ~~~0384 6022 .uR|ý:Ajlc:•,.;•|;.J)IINR,. ..

03E5
0386 GO Tu 6024
0 38"7 6023 '.!I ~ .li12)•, ., tI'• 1

0388 c ' t 1 /G . ,0 rl f| I "''N
0389 6024 CON(INUE

0390 tfSTCPs33
0391 I(%EC=IRECI--I
(3392 Go:(IOrEcItr.0) CU TO 1001
0393 106t) IJi(tlo P.ECI ,.('3I
0394 T.!rE(,:2XI.EC2o2(s03J
03;5 IT6Af.i4
0397 ij.ILREC 4'5 .Q, 03 G0'TO 1001

403979plil 0i398 1015 VtRI N. (NI I¢.L20D 81•.•,•;B

0400 u 7t-S:~z15
0401 1",i CC I RF.C I- I

0402 If 3Z (I'LRE(,",A) .EO 0) 61) To 10(1
0403 1016 U U).60LE.e)GC *'C: e.G25
04/tO4 !:" (i3'.,GT,, GC 1"G 6f6•6
G 4 (5 6025 ý, I I*'.I"t. fiIECI r20'61IJLV•i 1) 1=10NC)
00.1, Wr,.• I T E I N 2 % I P 1r. C 2, 2 (ý 5

O1,07 . V' TV•) F[27

CO410 6027 C".:T I:.LIr.
0412!'. lh

041•3 | (O'(If'c,..;I .Efa O) GO TO 1001

'414 1017 !f U. ,, tit; C

L-, ., 416 6 020 ?

0418 7 I

04i9 6021 ),1 i ,

0;423
0421 6030 C ý,I I el
C;422 26C C,,0 0.11h iE •

0424 NIIF(.- I C El P -I

0425 !VpfaUliiC,4Li .r0, 03 60 TO 1001
0426 1018 V&l I. INI !It',ll( .! 0003)

0427 M.' IY1L(42 1ll1,2,2ý03)
0428 N'S 1 lP.'. 1

0429 i.C:=II.EC1-1
04.30 Ht (L•( ,f.) .rq. 0) '0 1' 1001
0431 1019 Ii (,!ULl0. EQ., I,1 T (I.I I f'C.1 1 tC 2*24 1Vi't014t :V)

0433 td I , I ! 1 IC ,. c,3 I
* 0434 I.II 1. nP)

0435 1 ,Cik1.Cl-1
04U. If i:•. (I CCC, o')" ,i(1, u) rill Ti 1001
0437 1020 I'4IIiFINJ'I!fI,'diI
6438 ItfllfE (2'll0O3I

,,,,Ic 
....



FORITRAN tV G LEVEL' 14 AWUT W. TE 712531./4!

'' 0443 U I R:( WI I~z

0444 NS1Ef*-ZL
G41#5 j(IFTMIREIE-I
v446 IFU-.cMR(IAiC5) el1. 01 GO) TO 1'iul
I447 1022 WTER[ TI'R'FC1,21)&3J)

01449 hslcP:?12
(0450 1 I!M: fpFCI-I
0451 V )S(3EC, 451 FQ*. 0) GO TO 10101
t,452 12~~a 1 eI1z2?pi(P1~21OSRc

o454 N.S T F 1 =2.4

0456 GG)I~.41 fO )C TO) Itoul

0457 1024 14 (I1(!' l L;o0Ir~ NBItIF0 S

(146C TinPC-
U461 IF I'iISIRECo45) o'F.U '). Go to 1001
v462 1025 HP flT(N I!1:1C] i WJF(NANUI(FA) fNIWIMNIa1NOFI14ToSSINT
t,1463 l~ Ti(I~~f4EC2cuj MY1 VItT ,FItN
01464 UTI2

6466 (FP IM:D( I 0'L~45) ccCi 0) 00 TO 1001
UIP67 1026 1~I-JTL(NL' JRlýi20103)

* )v~I')fliC '' I.a*.-W GO 10 ) 001

0472 1027 S.S

0475

0476 *Ftft~t,5 to- P) GO TO IN'01

1,477 1026 df:l3 ~r
0476 M0IAIiil2IIREC.2,Z0341 VSE
ke479 ktýUr! - ,

0481 &Ci;o( ~ 'o.. t)~) C"U 7) 1001
0482 1029 Rh 11 L (Ill NV- t N~'I .~51ho:,iFt0,SM(

04F5 10C2'U(1 .1...1 a) 5O TI) 1.ý51

048? FIO~i~C'~

0489 1030 %4t1 E(III(.1l'br.Cf;,Wj3I

C4S51S0.1t

'F £0492 1 .f>tC-1
0493 I'It CC,. .U 0) cri 10 1001

0494 1031 Will IR(J?.C-,

06jeýeCP

100 ~

R
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FO P0TRAR IV G LEVEL 19 ANOT DATIF '71253" 13/24/17

0495 R1(lIC2Q6)lS
-0496 270 IF (hDF[INT127l30 ,2n0, U*

0497 274 PIMSIN - ~1'SCIA SMI3
04SB US TEl,-z3l

C499 IRKVIRlEC1-1
05cf0 1(0tC.5 EQ. (I) GO Y0 1-301
0501 1032 IflITEIKII'1REC0,2Oi31

(1503 2730 tjsl1!P-32liz. ~ ~0504 1049 1) ' i~
C505 If NMOD( AEC,451 CO 0) GO TO 1001
0506 1050 14 [TF 0'.'lRECI 20031
05037 IllRhfI.'I F CV1EC2t2W13 I
0508 00 TOi 1049
050S 273 IF((FLAGI 293,293,294
0510 294 CO 21;5 fultILIINK
0511 P,1 AEt!
0512 CC)~01(1
C513 OEMil CEll)

0516 . 295 08(l) ~'CII)
0511 293 CALL INTEP(IYI

0519 2001 FO 1'(!;5X PAG(E'1 4,'R,0 l/ I

0521 92003 Firi.PbT I-.0X)
0522 2004. FUVý'.I trC33X,0i )4 t V1 ?I
0523 2005 F)l':!AICf?AAl52X/)
0524 2006 (~I3K'iSIfL 0,,A490* I TAELE OF fiICAN$',lSX/)
0525 2007 FON4ATAWAN E(Vil.CT ( 'A4. I VERSUS I SA4,' 1#144X/)
0526 2008 *0iA:4!TI' POtS ',4,CC L 0I H N S 2 19A6#17XI
0527 2009 rF0AlP~T i).A,flXIi1 EACH ALUCK* POW I DENOTES CELL MEANS, ROW 2 OENUT

0528 2010.FORNAr( CELL SI~it AND1 R"I 3 DENOTES STANDARODOEVIATIONett3)XI
0529 2011 ropmmrI CDOlt)'34YtlC 0 1) E 0) L E V E L SltlGXI

0531 2013 ro,:n4iT ljI. 3*20Y.)
0)532 2014 FI)P!,*ýr(12tl,,!.Elo.:iPI,16I
0533 2015 f0IAIpFg.,0.
0534 2016 (:i.l: ý,X0iS10o,~2x.
0535 2017 OAI[01:
0536 2018 F1`00 ,P6I0A,7X
0537 2019 F0rH1A(IP6E10e.3,?pXI
'053e 2020 -01 8A7 ( CO. 1. r7 " 10
0535 2023 [0 T3~'~1l.SOF *,A49' ADJUSIEI) 4E-ANS, URVERED6023X)
05401 2024 ruve.AT Ux,'ANALYSIS (IF VARIAN~CE FOR VRulp',4,22X)
0541 2025 f!0P.~AT(5XP$S0LlACE OF VARIJ.T1014,914X,'I).F.',t7X,'SUMI OF SQUAtrE*S'.17X

0542 2026 FOVM4ATI5X90 MEAN SCULAflCl#(lX,'r* VS. ERRDOl',3XtIF VS. INTERACT101I'Pt
12 511)

0543 2027 F0 " A1 CCXA6,'ýX 'g:~r'.IISs* ,11BPE20.6,18X1
lo5i4 2028 F~At!L2.,:132~

0510 2031 Ff`(lIC*AT(IPE?0,LrtF.-73v43X)



FORTRAN IV* 0 VEL 19 M~j AEI72313/24/27

05468 2032 VCIRMAT I10% $50dS 18iE~bTX

'054S 2033
.2034 OMTlp204 M

0551 2035 hAtvJ ,7,, 2O9fX

0552 2036 FtIPHAWRO'IT M4EAN SQI11AV~E C.R0R -4 *IlPE20*6,3SX)

0553 2031 FC1UIATIMOR'iC01 ME.AN V.11ARE INLTER~ACTION w *,lPElb*6f2bXl

055', 1001
0555 bNR[TEH21 IItC2t2002)lUit%

0556 KOUNTt-KOIJNT+1
055 60 TO (i71210#OýtO5lO9139019U9 

1010t~~12

Ito13 31014 iolS54016t 1011.v101 8,101 'it UL'Utlt21 
9102291023,91024v lUa5*

055e8N 
5
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'FORTRA IV G\- LEVEL- 19- DAT 715 13/24/17

0001~~ SURITN E5 A40

C OV f,,,I'il1'11tO PSTV EIIE

00C SOLVEKI A PJS.IVE'SEHI'Jk~eFtdfltE 13(7P ITIVE DEFINITE

000 C J-I+
0005 NCA K =,R 017

0012 XCB N

0013 CALL INtpLO(AA,T#D4 1'
001'. IX aI 

l0015 DO 2 IM1,l4R 1
c01 6 IX xIXs 1-1 Q.2
0017 J~X u 0243
0018 Ott) u 0. j2
001s co 6 J= I Ink

0020 .IF(J-1) 3#3#4.
0021 3 .JX -% j'
C-02 2 G0OTO5 0 .28
v023 4 JX a JXI-.J-1 03o:002'. 5 Tj uIX #.jX1
('025 6 011) = 011) T(lJ)*QfJ! IM)
(107.6 2 COftT IN11I' o 32
(0027 rai 10 =1,NRF .33I.0028 .SUM x0. o 34
(0u26 DO 12 JzlNRt -)3l

0030 12 'SUP = SUM * MIIPMR(J) 0 )7
0031 MFOMI) 1314i'13 '037
L0032 14 DEN a lo 039U033 GO TO 15 3
0034. 13 DEN -ASS MM1) 04
0035 15 IFIABS (SUt'-CMI)UCN -I.E-b) 1042,1
(1036 10 CONI INUC (424
0037 GO00O020 3
0038 16 CONTINUELU4
U039 20 REYURN 0467
0040 -END 4'



t-ORTRAN IV G LUVIEL 19 ITNTE.R DATE *71253 13/Z4/ii

('001 BOJI 9i(V

I LVEiL( 1?.) th At 61fC.AiRP *.C8t.JA&( 151 tl I ,.'i2 NVVi',fAc.T 016 1J MAtJLTt

£0034 r.C:MUSl4 , YqT.115),I:~L~,U~~3),*A )*4LL().4N(21

L005 CAUA CSIiA."f3'
0006 CALL rictliIICSZZE)
0007 l4ALK'nIal04'-1739
000e CALL GiCIPFVKt4ASK#PFINT)
0)009 C±I111 GERAS(100)

U011 CALL GIRfWLY'I 'HE ANALYSES ON THE FOLLOWING VARIAELLFS ik NOW COMPL

0012 IIL~o1'PIE4IVA(JI~,v
00O13 1P(fitIuLYLQ#U)ui'ITE(4,25) ITNAMI lS),IJ=) ely)
0014 25 FQPr AT(IJ(2vXp))
cots CALL i`I'Ct-ItExTttC~~
6016 CALL GRUP'I.'( TEXT ,OiCFt C,001
0011 CALL. GROI'L.Y1 ##'1,&400)
0018 CALL. GRPaLY( 'PAESS KEY I TO CONTINUE wITH CALCULATIONS OR KFY 2 Tb

I S70p, 95:tV,A001
0019 CALL GRiOf'0 I CALCULATT0NS AT THIS STAG~e.' .274002
1.020 10 CALL cGNAIT
0021, 70~AC3,P.%E.)CT 20.*
0022 IFWl.rQ*31)GO TO 210
0023' 11(NtCQ.2)GO TC 75
0024 GO 10 10
00)25 75 NVPFI dV6 026 203 CALL GERA.S(1001

0027 CALL GRRL
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0005RA EQUIVALEVEL1 OUXT)TPUT DTE 715313241

0007 CALLOUTINE OTPUTZE

0005 EQIALNE TXT7*TX2(2

0007 CALHL RNTiCQ.ICALGCFI4AKPIT

0019 MSI-20136592
0010 14ASC213921

~~* , 0011 3 I~mT2L14
0012 CA(MLTE*CAL G.PFKLY( '.1,6400)

Ou 13 1 F (CALL GE 0P9Y '1,AL6400) 4AKIFIT

0016 3FOFHA1 I 20A4

0021 CALL GgOPLY(' 2 ltEMN P*6N4001,4,4(0
0022 CALL GRDPLY(' 3 ECltET i&e 'I4r:.'.4,£4
0023 CALL GROPI.Y0 30BOR RESTAT PrONSHAI4.E(i
0024 CALL GADPLYI' 31 ATERMNATrE PHORTION01: URRENT PGu)eb

0025 CALL GRDPLI.Y( 2 NCEMNTPAE '.OO)0t4t.4

0026 Ir(?IULT*frQo1 I CAL.L GflDPIYI'PRESS KCY 1 TO PROCEED -TO THE FIRST PA
1GE or* YOUR UNIVARIATE RESULTSel,6ft&,4001

('027 IF(MULTPEQfrO I CMtL GROPLY(lP!4ESS KEY I TO P-'OCCEEO TO ThE FIRST PA
lGF O1V YOUIR MI:ITIVARIATE RESULTS.',7JvfC4Ul'o)

002e 5 CALL G)4AIT
0025 .IF(NeEQ:1, GC TO 15
0030 IF(N.F.Q.30) GO TO 75
0031 IFCN.*EQ.3I) GO TU 50

N'0032 GO TO 5
0,033 15 CALL GERAS1IOO)
0034 00 16 I1-15

-V035 READhIN3'IRECI.)TEXT2
0036 16 CALL GROPLY(TEXTtNC,6400I
0037 17 CALL G~iAIT
0038 IF(N*EQ.1I GC TO 30
0039 IF (..21 GO TO 15
0040 IFUJ*.EQ.S GC TO 32
0041 IF(NoEQ.4.OR.It.EQ.5.ORoN.EQ.6.ORt~fl.E~o30)GO 10 75
0042 IFIN*EQ*311 CO 70 50
0043 GO TO 17
0044 25 CALL GERA541U00
C045 DO 26 hl,#45
0046 RE-A0IN2'JrEC2ITEXT?.
004#7 26 CALL 0i40'LY(TEXTUC,6400)
0048 27 CALL Gl:'.iT
0049 IFIN*EO.1I GO TO 34
0050 . IFIN960.21 GC TO 25
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FClRTRANk tY G LEVEL 19 nuTPUT DA.TE - 7"253 33/24,'l7

0051 llIHN.OF31 OC Tr 3f4

ri)52TO 7511
00642G RTOR [
005603 IAEC211tECI-'.5
U056' GO *G 10 5
006573 IF(IRECI*EQo46) GC TO 27
E0566 BEI-IC2lEC2-5c
0067 GOI TU 1.5
0~060 7 CALL GE4;4LSl~t;I

001CALL. Gk'P.AS(I.
0072 sRaTU

6063 340 FCWMA(1h1EC2-45 '
U604 GO) TCi 15C
OC)75 3 ME C2C0.6 U O2

W6 RI2IEC.f

007G T ,
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FORTR)AN tV G LEVEL 19 PLOT DATE 71253 13/24)/17

(iDol SUbRGUIJTNEPLOT
0002 EXiWRNAL PFIhY,EOBtNT
0003 lNlE(1LR AtIVBL9YNV8L
0OU4 COMMCtN NiIOVLYtITYPETTL~i,)VNAM(l(,),FN4A'Il2),NLVL(2'),NL'NAf(.,!?Ib

ILEVEL(2t I2),tNRAtNCANRBN~l,,JAi3(b),N1,N2,iVqBLtfACT,CI2,M,1tA.JLT,

3#NlRANJ 01 TNAF( 101 LlJV( !'I iMNLUVC 10 1
ooo!ý 0114ENSION X(1001 #Y(IO0JI4CLUNT( 100) OWEIN( 1l)(.ItNHU?.!)(J 10:,

1IMIXCHM(3IMAXCH(3) 9IYCIl%'3) MAYCH(3 I TEXT(51), ISMT(13 1, M>TUP(I.-0
OC061 COUIVAL04CE I ISET(1)tSETU-P(1)
0007 DOUPLE PRi.CISION CNP

cooe ic I CSIZE/l el/

0010 IMPY=-I1777216
0011 NR-NLVL(1)I
.00 12 NCC=NtLVL(2)
0013 I'ASK1=J14C85C6S5
0014 NSTEP=I
00 1 NC=btU
ue16 I XSLM=,J.t)
0917 YSLIM-0.0
ooie XSUM2'v(.oi
o(c15 YSU?42:-O.O
0(J20 KOLNI =6
(iC2l SCALL G1 I KIT ICS IZIE)
1.1022 CALL GCF:CEHECBINT)
0023 tALL GCPVK(MASK1,PýFINT)
00 O24 CALL GLk4-S(I100)
0(025 CALL GROP'LYI h ,1C400)

U026 CALL (; 1,96Y I AT THIlS STAGE YOU MAY LOOK AT PLOTS OF YOU.A 1AIA I'10I1

KfW)2*7 CALL (;P~i'LY(#YOU HAVE THE CHOICE OF SEEING A' CELL, A ROW, A COLUMN

v0)28 CALL GIOPI.Y (ALL YOUJR DATA~. TO IND)ICATE YOUR CHOICr OF Pd1UTS, TY

\E FE IK NO 5d Cituo I
L(129 CALL tORCPLY( 'THE LE5VELS OF $lOTH FACTOPS. IF YOU WIlSH TO SHl. AtiL

I EVILS' i'd,&4GO),
u03u CAtLL GROPLY( 'OF A FACT&IJ YPE "O"\ FOR 11,E LLVILLAS 5rQ~
L031 CALL GROPI, Y I I'EXAMPLE: SUPPOSE FAtIOR I IS DLSIG;IJATLD AS Tlif

I IN THI:' ~I t 9 1.40L,
03 CALL Gt0PLY( I ANOVAR TAALEO#,22,C4flt.

0033; CALL GkDPLY(' 2,2 INDuICATES HU~li L.EVEL.S AT 2 1,3

0034 CAI GROPLYC 0 0v4 INDIC4rES THIE 41$ CRlUMiW 4' :61

U(3re 'CA I.L. t3R OPI.( '3,0 INDICATEFS ThE ýkr ROW.' ,43 f'.ý jiI
(0036 - CALL 'GROPL Y I - 0, INUICA~tES ALL PO)INTS.' ,'.2.L,.
uc37 CALL G~uPLYl' IP1.L4001
0%;38 185 CO 25 lcl*Z

OU40 26 rAl~MArI'WlICIC- LEVEL0 C IS OSC(I ,4''
O041 CALL lC[TCh(TEXTvNCFtC4vt')
0042 CALL OrtODPLYC IEXT,,KCF#&4'0 I

00ft 3CALL G-4AI1
00~44, IF(IlYPE.tlE.3)GO! 10 402
6045 CALL.O~~l ~KPYlTEXT oNCI
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'FORTRANi IV G LEVEL 19 ' PLOT - DATE 1 71253 13/24/17;

0046 CALL XBLANKIliICINC)
0047 INLWLCu
0048 CALL INX('EMi;1J0EXtNCv,0ps&A01I

0051 25 CONTINUE
0052 175 1PýCNFAC1.O1.H.g.OR.NFAC2.GT.NICCIGO TO 180
0053 CALL GROPLY(' le1,&4001

k 0054 191 CAILL GROPLY~l'WHICH VARIABLE DO YOU WISH TO ASSIGN TOi THE X-AXIS?-
.151#C4,O0)

0055 NSTIEP=2
0056 190 CALL' GWAIT
0057 If.(IITYPC-.N,:.3)GG.TO 402
0058 CMI. GRAPLMIEXT ,14C)
0059 CALL XPLIANMflTEXT iNC I

40060 vNpM1l1flxI( I
00u61 CALL GP'JPLYI'WSIICH VARIABLE 00 YOU WISit TO ASSIGN TO THE Y-AXIS?I#

* 151 ,C400)
L-062 NS1FP=3
0t063 , 195 CALL' WAIT
0064 1IFI7YP(kNF,3)GC TO 402
0065 CALL GkRPLY!lEAT#Nrl
0066 CALL XkIL ANK ( I'CNT NC I
0067 VNAH2uTEXlII1
0068 XNVkIL=-l
006S YNWIL~-1.

0070 00 50 LrlUt450

0071 CALL GI.LOP.VY(' Ij *,1,L I.0

0075 CALL GROPPLY(' '1#19400)

0076 CAll. 6110,Y(IFt AT ANY riflE, YOU 14Iý11 TO RE~TURN TO YOUR~ PRE1VIU&I

007.7 *CALL GHRiPLYMINIJVA,(IA7F ANALYSIS MUTPUT, P(rESS KLY 29.1,41'&41;,#
0078 CALL GR1PLY(' 1#1,C&400)

009CALL. G'glIFt.Yi 'rC RETURN I C 71l6 il.EGINiJING OF THIS SEGIIENT TO SEE' ,4

£080 CALL G.U)P.Y IVADDIT ZONAL PLOTS, PRESS KZ-y 1*4#30i l'iJ)UI
0081 CALL G1011Wi /'' 1,C400OI
0082 CALL GREIiLY( 'TC SEE YOMR CAfA AGAIIJ, PflESS KEY 5.1, 369fr.40O)
0083 -:I
£084 CO 75 llm1,ISI.BJ
0085 REAB INkI) 5rlUP
(1006 . I(Nr-ACI.LO.C..Aft0.lýFAC2.FQ.O.IGO TO 76
0087 IF(NFAC14t.O.Cj.AN0.ISET(2hLE'J.NtFACZ~.tIO 76
0088 IF (NA1L. S L).0.UFCLý.I~IT
0089 IF~isrT( II.Fo.f%#FACI.*AN3. ISET(2I.LiJ.IWlACZIGOi TO 7(ý
0G90 GO TC 75l
0091 76 IF ISETUjPI?+Xt.Vul l.LQo-9~99.Ofl.SE~lJP(/..YflV8 L') EC#-iý9 IGO lU 75

GO94 NT JHN I I ,)(tIU (CU I-r ( II 10/10

0096 111UNVO ( I I - .;,:0 MsHU (14 10)
01)q7 x XI s mnI"2 x rw L I
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FCRTRAN IV G LUEVEL 19 'PLOT DATE *71253 13/24/17

009b Y( 1)=SfETt.Pf24YNVBL1

0100 11MYSJ4.(I

010j. XSbjM2=~XSU?42+)C(I)*XtI)
0102 YSL12~=YSU'2i2YC!)*Y(1)
0103 gOUuTtKCUNT+1
£104 75 CONTNUE
0105 IF(KrsUtIT.LEo1)GO TO 425
Q 01t6 XMEA(4nXSlUM/FLCATC(XC2JT)
C 107 YMF~iANYSU~i/F LOAT (ROiNT3
0108 xS U=( X SUM2-XSUH *XStii4/IL CAT (90014T))/rLOAT IKOu'i r-123*1 5
0109 YS=(SM-SHYU/LA(KLNI/LA(UN-)*.
0110 XM1U:IV=5Y..SD

t0111 Yl010 z36Y S 0
0112 XMIN=Xl'LAN-XI1ID
0113 XMAX=X~tAN#XPIC
0114 YMIN -YPE Ah-YPI C
0115 YMAX=YMFAN+YPI'I
6.116 XDlS=2.*XMlO)/56.
Q117 WRITE~flT,1L'1)X9'IXIAAX
U118 101 FORMATM1(PEIO.3,2Xf
Clis BACKSPACE NT

*ul2o P~CAll(NT v tI PI C H o A XCI4
0121 102 FO P.4Alilh A4 1
0122 CALL M~AS(1C01
0123 CALL GRI~(LSE
0124 NSTEP-4
0125 CALL INIrP
.0126 CALL PFY.P(MASKI,.PFINT)
0).27 CALL FC(1P (EDE I NTI
0128 CALL G A X ES ( C. o4092. a,0., 40q2* 1,4it,4VZv. .d4-92)
0129 CALI GRIi~ (I O*P ,M XCHP 10 ,376 * i4(4., *.,KOU B I
01 3C CALL GRUMAP.I 'OP, 9VNAIA(XN~hL2 , 4 ,2 25%. ,'.uul. ,K-IDEA

*0131 CAL.L GRUM 1 9 BI'8PAXCN, 10 s3500. 140i. #KODEfl I
('132 %vR!I 7F.WTt T101 )YM I h YM4A
L-133 eACKSPACE NT
C134 ArE AD(NT 0 IU2) F 1YCHMAYCI1
013! CALL G.ACHA.R( $BPI oHIYCHj)0,U9 P60).).KODECI
u136 CALL GIPCh AR I IPI ,VNAM Y(1VRL3,14p 100. 1 Z321).,KOIIEH)
ul u37 CALL GACHAk( '8P',ýIAYcj1,10,u. ,4.i2.,KODOkiI
0138 CALL GRlAXES IXM INYv"WAX, Y YiiLX to, 100.412, cu .40121
013S CALL GIRCRI D IXH ICtYM M, *A ItK0VU1EI
0140 00) 90 IvI91KCUhT
0141l CALL 01o)0(21
('142 00 9)1 KK~1,2
0143 91 CALL PUTUVCX(II),Y(IIlKrOEF)
0144 ICTrlI'PY*fI6-NTEfj~tJIH
0145 CAL.L GRPLOT ( WI #18',1 ,Z, l 2ICT,qkU',KODEG)
014o CALL UVC99
C,14 7 90 CONMINJF~
0 148 PC) 41 IrIvKCUNT
0149 IFINhtUNO11ii.EC.O.AND.NCCUNT(11l.LT.1OI)GU TO 95
(1150 x(1I ýXtIIlI-XOIS
0151 CALL UVO(P2)
0152 CO 91, tXK~#2
0153 96 CALL PUTUVIXIMM~tIKOPEF)
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t!VRTRAfA IV G LEVEL 19 PLOT OAT1V 71253 13/24/17

0156 CALL U459'

W 5a1~ 505 FOPFlATNH tI10)
0u155 CALL WAIT
0160 99 CALL REFILL
0161 CALL RLSEP
0162 JF(NO(Q.01lCO To 10'
0163 !Fft4.E0.J1IIC TO 299'
016e4 liE URN
0'16! 4.00 CALL. GF4AS(1003
0166 GO TG 10
0167 4ul CALL. GitUPtY( OFCRPAAT ERROR. PLEASE REENTER DA1A.' ,35t&40'i)
0168 GO TO (I85t2S9,299lItSThP
U169 402 ll-1YP.EC.1Q.AI40vNoEQ.29)GO TO 99
0170 IFIITYPE.Ch*QI9ANCvN.CQ*30IGO TO 1,4
0,171 IF(ITYPE.EC.10Ah'c.rq.Eg.31)GO 10 299
0172 CALL GR(IPLY('YCti SHOULD BE IN A I'OSITICN REOIJIRING EOG.'i4ZE1#0)1
U173 GO TO 1):15,190u1951,1t4STEP
U17. I A C CA LL GROPLY I * I' &0)
0175 CALI. GROPLYC 00OE OF YOUR LEVEL NUWIOERS EXCE'E-OS THE NUMBER Of L&VEL

IS FOR THE FACTCR,49?0tC4Oi')
0176 CALL Gi'O)PLY( 'PLEASE REENTER YOUR SEr Or POINIS.' ,34,F.4001
U177 GO TO 185I0178 4.25 CALL GROPLY(I I",1,C400)
0179 CALL GRDPLY(l ',1,C's0OlVW a1c CALL GROPLYC OCCES IT MAKE SE14SF 10 PLOT ONL.Y Ch( P~jItU?'t42, £4v0)

* (1181 CALL GRi)PLY(WPESS KEY 1 TC REENTIER A NCW SET Cf POINTS.',43q&4o-0.)
6~182 426 CALL GWAIT

* 0163 IFfN.EC#.1)G0 TC 10
G 18a4 IF(N*EO..11)GC TO 299
LIES GO TC 4.26
O186 45~0 CAL.L CRI)PLY11 '.1,G'0O)
018? -CALL GROPLY( OPLEASC IZEENIER YOUR NAMIES. v2,4%'
oleo8 GO TO 191
0189 299 I1F(11STCP*EQ*4IGO TO 300
0190 CALLcA ~RsGLkAS(1001

C15330 CALL GRF.FII

0156 STOP

0197 ENC
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CR tA~ V G LEV1!L 19. DELETE rATE 71253 13/24/17

0001 SUBO~dUTINE tIELEIF.
-0002 EXJe44JAL PI'NTGOBINT

2~SIB.,)lIUV Ad 'RZ ~I* 15CC IiI 2 r 2, IU~d~tJ I E~EC 1, 1 P.EC.2, I ki.i. I

0004 CAIA C5AZE/sel/
'0005 DATA B(LANK/$ I/

0906 ULTnwu
0001 CALL GRIN~IIISIZE)
000e CALL CCEI;Pl.LR8INTl
000s IfiSK=;f-10612139
Goic CALL!.pZWlFK I 1ASK, PFINT)
0011 (t? CALL GER:AS(10))

6012 CALL G;AIPLYI' lele&4600
U013 CALL 640PLY11 fil,04C0)
0014 CALL GllOPLY! *YCUIR RF.SPCNSE VARIAP.L.G NAMES ioILL APPEAR BELOW 1314 ur

I A TIMEot,6lC400!
00)15 CALL GROfPI.Y 'PRESS KEY 1 IF YOU VI S11 TO INCLUDEL TOOf VARIABLE OR KI(I

IVL 2 If" 159 &,400 )
0016 CALL GROPLY('kYCU WISH TO CELETE T~lE[ VARIABLE0 t321&400)
UOIT CALL GOOPLY11 *Its4001

I:0020 rESTmVHP4I(-IKl
0021 CALL GilDPLV{TESTv4,C400)

k0022 26 CALL GWAIT 23

C-023 IF(NF.Qo?0)GC TO20

00?4 IF(N~i:0:3iIGC 10 210

6026 IV(11*EQ.2)GO 7C 35
0027 GO TO 26
0028 29) LUV(IKIaIK

003 u 2,; VtjLU A)uI(IK

0031 IP(IK*L7.IIViLlGC TO 25
0'032 IFUlK.eQ.4VHI.)GO TO 30
0033 35 CAL.L GLIKSP(II
00U34 u Wl
6035 VNI.UV (I K Im

to047 irmI.E-0,1410LlGO TO 30
0(13e IF(IK.tT.fj~lllIIGC TC 25
0039 30 CALL Gll0PlYl$ lo1,C4013)
C040 CALL G~~rilIYI' 111#C4001
0041 CALL GliDPIVI!'ThE AISOVE VARIABLES ARE V14L CRES YOU OCCIDF.D TO 11CL.'

(042 CALL GROI'LY('IF YCIJ AGREE, PRESS KEY I's IF YCkU WOULD LIKE TO TRY

to043 CALL 6RDUILY'PRESS KEY 29',12*C4001
G(144 32 CALL GmAlT
V~045 IF'O Gll1 50
C046 II(~IC)C2TC 20

0040 1E11J.!*.31IGC '10 210
004ý GO IC 32

- -----------.---- ~~~~~~~~----e 'too-- - ~ -- - - - -. ~ - -- - - - - - --- - - - - - -
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FORTRAN IV G LEVEL 19 DAT";ii-71253 13/24/17

0050 50 IF (LUV(NVOL) *EQ*OI1*'AM(NV8LBuVNAII(JVhL I
S0051 NV8L 14V0L-
0052 "c 1it) Ic.lIhVIL•
005.3 IF (THA(Z IQ).lEE,3LAAK)GO 70 150
0054 153 CO 152 JAZ0#NVBL1.
0055 152 TNAf4(.jA)"ThAP(JA+1)
0056 IF:T4NA.(II).mEQ9BLAhKlGO TO 153
0057 150 CONTINUE
005e 203 CALL GEltASfIZO) ..

* 0059 CALL GMI4LSE
0660 RETURN
0061 400 GO TO 203
0062 21C CALL GEAS'41O1)
C063 CALL (;RRL'SE
0064 STOP
0065 ENC

I
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FORTIRAN IV G LEVUI 15 M A I ib 0ATI 71253 13/24/17

(1001L SUt'RWUTINE MSAINOi

0003 COUaILb PKI:CIS)I.N .SVU,,JSP,

0004 CIFP31 S I55h SUEIl' .ZII55IDi p( )slUCuMI.. J , I f . h.I I 21tE

0005 NISNIZ
o~oo NJ.NI~J
OOC7 4000O dACLSACE h%2
0008 REA^INW2)P~klH Oocs PE1blNo t,.
00103 f(EPINI-7 (;SSCP
&oil1 CO 101 I).4193
0012 Jul REA INk%) SLIP,#b11,SUD tSUt4 vSUL SUF tStf'19SU #Sul', Suit
0013 1410MINi.) Qr. tUPsUmc
COlA KG r NVI3L

C0026 C0 2So) 1V2 *x tI hv
0017 2rsPA0 04142) NlNJtxSUh~qt1,CEI~q' I1

(.f 6026 4c I( JG - 1,12
C,02' kE2(J';I PIEIJG.)
03213 CE2(JG) = CE JG)
0022 CA2IJG)Y - CIJG)

00233 CO u32 Jl-%1,12
(1035 302 'SUi'2IjGtji) ' ~lU(JGJtjl
('035C (3 I IM DSC NV19KG~

*0037 301 ) CONNY INUC'SUv;EC~%;
0032E P.IC0 30 J xIt1

0030 CU 1('1 Ia CEWG

0043131 CA'J) -I MC)

0033 COI MJ: s 1,1L
(1034 303 -SUP1JL.HCI. Ce.I)AOI

(131' S$Ph~f2F06C i Dth uiIse ~.It st c iiI t i. Nv
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004S ALOE gCRAPO.NRA)

bosoNSIEP,!1
0051 1RECU1RE 'cl-A
0052 IFINCu11RIECt453 *EQs 0) GO TO 1001
0053 501. h1ITE(tK1'IitEC1,2005)(TTL11J),ZJm3.,35)
0054 UR1TE(N2' IREC2920061
0055 NSIEPu2
0056 IRECa1ItECI-1
0-057 tF(MCD(IREC,'.51 *EO* 0) GC TO 100i
0058 502 %RITE(NI8 IflEClt2003)'
0055 WRITE(IN2REC2,20031
0060 NSTFPw3
0001 1REC--IREC1-1.
0062 IFIMCC(fltEC,451 9EQs 0) GC TO-1001
0063 503 WRITtk(fl1'REC1,2OO71
0064 WRIIE(N2'IREC2,2008)FNAiNtINIFNAMINJI
0065 CALL WRIR(fithRks1)
0066 NS7EP-4
0067 IREC=IREC1-1
0068 IF-U40r)('IHEC*45) *EQ* 0) GO TO 1001
0065 504 11R1Th(NIO1REC1,20031
O070 W1RITE(N2'[REC2020031
0071 NSTEPn5
0072 IRECaIRECI-I
0073 IF1M0CI1REC,'451 sEQ9 III GO TO 1001
0074 505 WRITE(NIGIPECIP2CjO9)
0075 IWRIrIN201REC2t2a031
U076 CALL URIRICRAPNRA,01
0077 CO 312 Ic1,NRA
0078 It v LTER14(1,11
10479 IF(E(II)) 32193210325
O080 325 CRAPI!) x SQATU4I11)1
0081 312 CONTINUE
0082 DO 313 1 - IphRA
0063 .00 313 Jz1,NRA
0084 UJ m LTEPH(19J)
0085 313 RRIIJ) a E(Ijl/ICRAPII)*CRAP(JI)
0086 NSTEP=6

* 0081? IRECm1RECI-1
0083 1I'IMUOIIREC945) &EQ# 0) GO TO 10.01
0085 506 WRITE(N1IIIIEC1,2003)
0090 UR1TE(N21111EC2#2003)
0091 NSYEPu7
0052 IR[CcIREC1-1
0093 IF(MCD(IREC945) *EO* 0) GO TO 1001
03q4 507 WRITE(Nil1ItECI#20101

* 0095 IURITEIN24IkFC2920031
0096 CALL WRIR(RRNRAI13
0057 321 CONTINUE
Cose NSIEPcO
0099 IREC=IRECI-1
01e0 IF(MCOIINEC#451 *EC* 01 GO TO 1001
0101 508 WRITE(NIIIRt*CI92003)
010?z WRITE(N24IREC2,20031
0103 NS1)EP=9

0104 R ECv,1RECC-1
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0105 1F(W.COURECo45) era. 0) GO TO '1001
0106 509 tRITE(N1'IRLC1,2Oll)Fhf44?J1N)
0107 IiRITF'INZ' IALC2,2012)FNAMINJ)
010.8 REbnING NW2
0109 WRITE(NW21 HA8dt(AH8.ECRAPEliSBNDFEN0OF1,AL)EN INJNP)FSB
0110 -REWING NW2
0111 REYURN
0112 1001 WRITEINI'IRECI,20011KOUNT
0113 WRITECN2'IREC2920021KOUNT
0114 . KOUNT=KCUNT~1
0115 GO TC1ISOI,502,5O3,504,505,506,507#5C,8,509JNSTEP
0116 2001 roPMAT155X,'PAGE*,J4,*Ll,,1t-X/)
0117 2.002 FORMAT155X.PAGE6914,'R01c#X/

0118 201): FORMAT(BOX)
oi1s 2005 FOPH4AT115A4#9 M4ULTIVARIAt,8XI
0120 2006 F0IPMATIOTE ANALYSIS'#69X)
0121 2007 FOHP4ATV(i)X#1PATRIX E AFTER ELIMINATION OF WPM8X
0122 2008 FORU4T(ICTURS190A4,') AND C',A4,'1',58XJ
-0123 2009 fOP'4AT(41,X,'STEP11ISE LOG CETEPHINAN1S',15X)
0124 2010 FGURMAT(4uxp9CGRftELATI0NS BASHD ON E',17A)
012! 2011 FOR4Ar(4OX,ISUSTOTALS IALL EFfECTS) 'tA4t' ANO't6X)

012,t2012 FOR'iAT(A4,76XI
0127 END
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0001 SUM UTIt.'C GENg(Dt(0.tIN1 Ii1 ,18SI2,1U'1. ,fE2,CE1 .Ca-2 ,i~oAQAZ. Q~i tQFb

C
G GEN~ERATES ITHE EL.EMENTS OF SUM OF SQUARES ANID PRODUCTS
c HATRIGES FGR Wpfr:1 (') AND EFFECTS OR HYPPTHESES IH)
C

0002 CUL-Prj!NSU#P9vvNE9

0004 DIVENSILIN SLB1(12,121.~lSUB2(12,12),RE1II),RE-2(1l.CEI(1),CE2(1I,

007 SU14AwI.

000c6 SUFBU.).

0010 t.C c NLVI.(Njl

0012 PR -0600

0014 OIJcI9,

C015 S %00
C016 T - 0.0 '
0011 S a SUBI(Ij)

0020 n40FB NN0I~Sl, 4

9 0021 IFT 11.00))~lt

0022 2 ~S14 x SUtlA 4UII('00323Sjl 1'Iily .I
0024 ~ O NGAGhO IJ
0025SP~ii:SPA+S*T /rN

002700 1 CON I NP
r 0038 EdCUx(I).00

0030. P5l n 0.

0031 fl. J z 0.00
0032 5eOl - )NDSUJlJI4AJ

00343 TII a II 4 581(

004'6 6 Ilkl :SP.-*T011 UI2I
0046 00 61 aIO-1NA

008NC.(1

009AM 0
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004? MI Nft00,Tt1i
'0048 7 SRU =.SRU *P(1J'#R9h1)/Ah
0049 SRA 0.
0050 Do 6 i - 1,NR
0051 a SRA SRA + IiEM(W*A211)
0052 SCA 0.
0053 CO 9J j vNC
0054, 9 SCA SCA *CEI(J) a 0821j)
0055 SINT SPR -SPU - SCA
0056 IJ LYFPM(N~lvNV21
0057 M(j) 2ET

0058 W~AIJI SRA
C059 HICaIJI SCA
00'60 P'AMZJ) 2SlthT

0061 14*tS t1I' sstJB
0062 NOFE - NG - 1D0S0
0063 PFEURN

£064 END
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0002 (.OMMLN N,(UjVL'YITYPITTLt151,VNAMI4I1oIFNAME2),NLVL(2 ),NENDIZ.1Z),

2NSIIO.INLUV ,tllt;W2,Nt4,ISC-QN1ZN4JZ,1',0UNr,*;0AG,1REC1, kEC?,1fEC3

0003 0IPEk1NSION )H(5)I85)CAP1 E(5,E5)1S(5
0004 READINwI HA8,HAN8,ECRAP.EIHSBNDFENDFIALOENIotIJNDFSaI
000S RE6dN0 ,NW2
0006 CALL TCI4ATtHiS0,ECRAPtEI,1hCFEtNflFSBAL(rENI.NJ)
C0O7 NoVFI - 110FSB - NLYL(k!) - NLVL(NJI + 2
0008 IF1-ICFI) 501,501,502
0009 502 NSIEP~l
0010 iEJiC1
Loll 'IFIMECf(IREC,451 *EQ* 0) GO TO 1001
0012 50 hiAITE(N1'!it2C1,20031
0013 ViRJYE(N2'IREC2s2O3)
(;0 14 INST-pr2
0015 lRtEC21REcI-l
O0ie lFC14D(1AECt45) .20. 0) GO TO 1001
(1017 51 WRITEltAilIP.EClo,25)FNAM(f.II),FNAI4INJI
0018 WRITHN21IREC2,2003)
0019 CALL ',l4AT(hIA8,E,CRAPEI,1hOFEtN0FIALDE~tJINJ)
0020 501 NfjFI - NLVLUAI) - 1
0021 IF(INTWI) 5303,03,504
0022 1504 IS1C-PS3
0023 lprfCýgf~cl-1
0024 IF(AM~CIRI:CP451 oCC 0) GC TO 1001
UU025C 52 %4RITEIN*IitEC1,2003)
0026 k-flIT~tN2$1REC2t2003)
6,027 NSIE!P=4
0020 1RFlCVIIrlEC-1
0025 1 1OCiM0 C. 45) 1 AQ 0) GO TO 1001
0030 53 WRITE (NI IIECI 0271FNJA14111I
0031 WRtTE(N2'1ft1C2v2OO3I
6032 "AI1 TEl1AT MI AE tCIAP9EC1eNOF~ENDF1 ALDE dt INJ)
0033 503 ?Y'FI = *,-'L(NJI - I
C034 ItJONDNI 5C5,5C5506
IJ035 506 NISTEP75
0036 ItECzI FEr1-1
003? 1F1?ir.O(IRE-CC451 REQ. 01 GO TO 1001
0038 54 k11ITE[fthSI(F.Clt20v3)
GI035 9 RI1IN2'IIEC2,20031
0040 NSIEP=6
0041 IRECu!OECI-1
0042 IFIMODIIIICC45) #EQ& 0) GO TO 1001

*0043 55 WbR IIT E (?JNI I : ECI 12 7) FtNA Hi4NJ
0044 ýftITE(N2'IREC2920031
0045 CALL YEIIAT 0IN E CR~AP ,I Up EN0F!,'OI ALD01E tlNJ I

0046505 ISrO s 1.1
004e7 WIY;lIENlW21 NSUfIJ
0048 pCeIthc NH12
004q NS7IP-7
005Sc 605 rC1H1-
0051 1F111Or.(PiC945) #F0. 01 G0 TO 1001
0052 mkivE(u1*1Rrci,2ao3)
0053 hRITEI,4'311CC2,2C03)
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* 0054 Gil TO 05
0055 56 1:KCUh.-KCIJNI-2
0056 L:RITE0t11S!RECI,21%04RKI0UN'
C057 WRITE-0.1'!IREC19203ý3J
0058e 1RITEINPIflIECI 9200O)
01059 IRITEI.419 RE.CIt20061
U06C wRtITE(h~tIIAFC~t20071
Li061 Co 601 IJ=1,38
0062 601 WRITE(NI'RECItZ0031.
1.063 Co 601J14
0,064 60? WdRtrELN2'IREC2,Z003)
-0065, ITEMP-'flVBL
tu66 NV(eL=NLUV
(1067 NLUV=ITEMP
006e RETUPN
006S 1001 kRI~fUN1IIREC1v2U00UKOUN7
0)070, WRITE 1N2' IREC2i2002IKOUN1
0071 KOLN12zKOUNdT+l
(1072 GO TO (5O510.2t53,54S5,506),NSTEP
IC13 2001 FOA14AT 11);X 91FtiGE'I 1401.116X/I

13'74 2002 FORMATI x,DXFAGC-d,14,tR 16X/I
o;~s 2003 F0IýMAIt~b'3()
U076 25 V*OAHA4UX,'INTERACTION ',A40, * ,IA4,17XI

0077 27 f09NA~Tf49XA~vs EFFECTS,*19X)
0078 2004 FOPHAT(OPAGS'#13#9 WAS T14E LAST PAGE OF YOUR MULTIVARI-ATE R-S.UITS.

10,;~5X)
0079 2005 FORMAT( $YOU NOW HAVE THE FOLLOWING OPTIONS:0,45X)

.0080 2006 FORIIA116PRESS KEY 4 TO PREFORM ANUlII-ER MULTIVAKtATE ANALYSIS$#
125X)

0081 2007 FOU1IAT14 KEY 31 Te rERMINATE',53X)

0082 END



FORTRAN IV 6 LEVEL 19 'TEWhAT DATE a 71253 13/24/1?

0001 SUB1ROUTINE~ '904 TIHE,Cf.AP,EI oJor-E.UD)I'l, ALOE# N I NJ

c CoNtROLS THE. P'L'LIVA.'.l10t- hIAfl"'SIS (LILEL IHaaC-ItATIO,
c UN13.-!lUTE$RSECTIC~e AND) OISCRINIINA:T ANAL.YSIS)

C002 COM401H NICI'LY, 7YPi~TTL(1 ,PVNAMI10OJ,*NAIi1(2),NLVL. ),rNEND(2,12,t
1LEVEL(2,12),NRAtNlcA 7N'(tfI'C8.JAB(B),N1,tN2,NV6L#,*r*ACTe4 # WL T II.2NS!JBJvJLUV 9 hI:i ptd112?NT iISLquZNJZ,ta KnUNT lII)IAG@zREC 1 9 1 RECkIAC 3
3,tJT4kNfI01,Tt'~Af'(l0J.LUVI1U)goiNLtJVI1QJ

IHX155i sDIS(.J),0RDI3(30I
6034 RA =VBL

0005 hC4j % r.FlFH
.0006 NIU3 c NRA
0007 NCO z NRA
0000 NRO a NLVL(NI)
DO0S &CGI.m NLVLItIJI
0010 IfcG=1
0011 a = FNAMI4NJI
0012 114K - INRA*lNRA*1I)/2
0013 00 44 1 = 1ltHX

0015 IF (H-(I))43r44,43
uOi; 4 CONINU

0017. o TO0 4

00_ýIF INCO-Il 40, t40,4

01)20 41 NC7 -NCR
6021 tJCR NRA
0U22 00 1 Z=1,IilX
0023 1 fit 11 H(IIJ+L(I)
t,024 CALL Jt4SLO II tIXCRAP)
0025 ALDH = CRAP!NqA)
0026 AMl -. NI)FE
00,17 -AM = AO' 4 0*50FLOAT (NDF1I-NV6L-1)
0028 OF NDFll1tNRA
0025 XS7 c -(ALCE-ALOHI*AM
0030 11:GGn

* 0031 NSTEI'-1
0032 IRtEC=IREC)-l
0033 IF(~4CD(Ilkt'C,') *EQ. 0) 00 TO 1001
00J34 3001 hR I IE IN II I .EC1 p2OU3 1
0035 lýRITFIN2'IEC2,2003)
0036 NSTEP%2
01037 IREC=IPECI-I
0038 IF(DIOO(IftFC#45l .EQ* 0) G0 TO 1001
0039 3002 WRITEINIIRF.CI,2010)XST
C040 4Rl!TEIN?'1I1WC2,2011)oF
(1041 PR - CI-'IX(XSTCFI
0042 F(.X - (lPL0AT (NO(FH) 1**2 4 FLOAT (NRAbS?) -5.

0043 D)EL w oF#FrCX
0044 nFA w OLL/148.tAM*02)
0045 DG a F +4.
0046 PS x CNlIxIxsTUGI
0047 PZ c PR +(ps-pl1)m0EL
0048 IF (P1 1.0) 310#3100311
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0049 310 PR -PZ133
0050 311 IHIPI\ 1.01 312 93 3 t 1

0051 313 Pit .0 . . .-
0052 312 PR 1-;'R
0053 NSTEP23
0054 IREC"IRECI-1
0055 IF(M4ON1REC,41i) *EQ* 03 GO TO 1001
0056 3003 1.RTE1 ifltIRECl 92012)PR
0057 WRITE4N2*I(tEC2s2003)
0058 NS'5EP=4
0059 IREC=IRECI-1
0060 IFOIDIO(IREC,45) *EQ. 0) GO TO 1001
0061 3001o %RIT3:(UF41HfC1,20031
0062 WRIT6(N2IIAEC29J003)
0063 NSTEP=5
0064 IRFC=IRECI-1
b065 1FiM0C(IRnC,45) FRQ* 03 GO TO 1001

0066 3005 kRITEtN1'lRECI,20M3
0~067 WRITL(012'[l1EC292003)
0068 CALL W14IR(tHldRA*13
0069 * 212 00 161 If1.ltVOL
0070 11 - L Ell (11(.)

0071 IF(1(10 ) 11191719315
0(372 315 015(t) SCR'(H(I)l
0073 161 CONTIMIE

0074 C0 162 1I1,N'Y0L
0075 00 162 Jz1 ,t!VBL

00 1 162 Sy~llIj3 = (IJIMIOS(I)C1S(J)
0078 NISTF.P-16

0079 IRECm1111C1-l

000 IF100191C#4) *-Qo03 GO T 1001

00012W 14RITE (Ni2IS 0-U.203)

0003 tlSTF.P- 7

0064 IRECuIREC1-1
0085 .IFIlIlOO(IRFC#451 .E60 03 GC TO 1001
0086 3007 WRITE(tJI1IR':C120143
0007 14RITE126I1REC292003)
0088 CALL WtRIR(SYN,#NVOL,1l

00`89 171. CONT INUE
ooqo GO TO 12I3o9q1#IFG
0091 213 003 J uIIXN T
0D092 LX) 3 1 v 1,(NRA

0093 U(IIJ) 0
0094 00,3 K U-. ,NRýA
00S5 *IK - LTEP11K1,K)
0096 KJ x (J-01)14A *
0097 3 U(lJ) = t)(1iJ3 + IIX(IK)*T(KJI
0098 00 4 J - 1,NCT
0099 CO 4 1 0 1,J
OlOC I LTE-1U'fJ3
C-101 SYPIIJI U*0.
0102 CO 4 ga~kt
0103 KI ' (11-0NfA * K
0104, 4 SYI4(1J3 SYMIJ) t l(KfI(U(K*J)



FORTRAN. IVaG LEVEL 19 TEHAT CIATE '71253 13/24/17

0107 !3 -. ITl4( J0106 t4y(lJ) -r

0110 1K =L.TCRI'(100
clil Kj - LTEPIMN(,J
0.112 80 HX~iJ) .. HX(Ij)4SYM(!K1*SYH1KJ)
0113 CALL FACE (14X tPEt UCT)

0115 00 It I -Ih

C116 !0 IRCAs! - CAN * PE ( )*02
oil? Co I I I a I .CT

911i) * P-EMlD/SRT (RCANI

o11s PCA1 = SCRT(IRC/.)
0120 2 N

0122 GO 10 14
0123 13 NS - 140FIl
0124. L4 Ali -NnF" - tRA
012. AimI (Ails (~)132
0126 . AN v NUVE-t.RA-1
0127 Ala AN/2*
0120 NS7EP-e
0129 IRE~>1RECl-I
0130 iIDI'Mt(IREC.45.) .60. 0) G, a0 1001
0131 31108 VR1TuWi'iIPl:c1,20031
0132 URITEMt2'iiAC2920031
0143 MSTEPm=5
0134 IRECCIRECI-I
DOS 1FiF~sIf1~REC,45) F.11. 0) G0 TO 1001
0136 3009 1iR1T1:N1'1iHLC1,oZl1S
0137 kR1TEft%2'1REC.2t2016)ACAW
0138 (JSTEPý10
0139 IkrcczlRkc1-l
0140 IPIl1MO(RECf,45) EQ*0.() G0 TO 1001
0141 3010 WRITEMN'I ITR6C2l,217)tNS#AMtAN
0142 WYE16(N2IREC2,2003)
0143 00 16 1 ,IvRA

01616 (USC OIS'(i) + U11,J)*PEIJI

011.7 52 NS1EPn.l1
0148 IRECY1REC1-1
0149 Ir-(I(OIREC,'45) .60. 03 GO TO 1001
0150 3011 hfl1TEMO(lIREC1,2o3
0151 L.AITEMi'I(IEC2t2003)
0152 NSTEP-12

0154 *VOW~(IEC~ 610 GO 0 TO 1001
0195 3012 ~T(1UtC,~B
0156 IflITL'(l.'11'C2,7003)

OM CA~LL WR(1Rf1SjW1A,0)
015e 00 Is I I~ 1WSA

* 0159 P01511 0.
0160 00 18 J I h1,t~A
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011-11 IJ LTESM(IIJ)
010,2 10 ROISM - E(IJ)*0IStJ)+ROIS(I3
0163 CON 0 0.
0164 CC 19 J c 1,v.^RA
0 (165 19 CON cCON * AD!SIM)OIS(i)
02166 CO020 1 = tsbRA
0167 It = LTERM(II)
t)168 20 RDISM z RIDISII)/SQRT (CON*El1I))
£169 NSTEP-13
0170 .IRECnIRECI-l

0171 IF~flOM(RECo45l ;EQ. 0) GO T0 1001
U172 3013 IMItTFI(NPIREC192O03)
0173 hRdITE~t42#IRC?,2v203)

0174 NSlr4P=14
0115 IRECC=REC1-1
C176 1F(flOC(I.ACt4S) &EO. 0) 0C T0 1001

G177 3014 hWRITEINPltF.CIP2019)
(0178 WRITEMVZIRUEC2i2003)
0175 CALL WRiIR(RC1SNRA#O)

018U GO TO 99
0181 45 NSTLP=15
0182 IRECzIIREC1-1
0183 IF(MOUfIAEC,45) .E-Q. 0) GO TO 1001
0184 3015 itRITE(N1IREC1,2003)
0185 14R(ITEN211REC2,0O03)
01e6 NSTEP=16
0167 IR EC I FC 1-1
Gl8e IF(MIO(RUC9C45) *EQ* 01 GO TO 1001
£18q 3016 1.RTFNIIHAECI.2020)

(.190l hIT UW2 I I EC2.2003)
0*192 GO TO 199p2103.IFG
V192 GO TO) 99

cl 93 00C 50 1 =19NRfA

*u0151 0P14 2 0.

r ~0203 F 0.*FNOt

02011 1FG=2
0205 NSIEP=17
(1206 IRFC,%:1AEC1-l
020 7 IFM~f.1tI~hC,45) CO. 0) Gri TO 1001
0208 3017 WP.111(N1IfEC1#Z003)
02.09 1tIRIMM(2UC8C2,Z0031)
0210 N S VE ( a 1
0211 Illic-19(cC-1
£212 14irwoctmc.o'5) 4EQ. 03 GO TO 1001
0213 3010 6r1T'MN1'IRCCl,2.21I F DF Nt4OF N
0214 WitrIrN21RLEC2t2003)
0215. GO TC 52
0216 210 00 211 -101,$
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021? 211 H( I)-HI I IEMl)
0218 GO TO. 212
0219 99 RETURN---
02240 1001 WR[TEMN1IRECL.20011K0UNT
0221 I4RITE(N2'IREC2,200ZIKOUNT
0222 KOUNT=KOUNr.1
0223 Go TO(3001,3002,3003,3004.3005,3006t3007,3008,3009,31(.,93011,3012#

13013.301',,3015,3016,3O17,30183 ,NSTEP
0224, 2001 FORD4AT(55Xt'PAGE',14#'L'.163C/1
0225 2002 FOPt4AT(55X,@PAGE',14,9'R' ,16X/I
P2Z26 2003 FORMAT(80X)
0227 2010 FUPMAT('LIK~LLMO0D RATIO TEST STATISTIC. CHII-SQUARE #t'E14.491 wI

17H', ISXI
0228 2011 FORMAr(FIO0*0# DF.,l65X)
0229 2012 FOFMAT(30XPOSIGIIIFICANT AT LEVEL #9E13o3tI6X1
0230 2013 FORI4AT(',0X,'I4AIRIX H+Eto30Xl
0231 2014 FORMAT(40X,ICORRELArIONS BASED ON H4EI915X)
0232 2015 FORMAT(OSTANCARDIZEO ROY STATISTIC OR SQUARE CF A CANONICAL CORREL.

IATION a 113X)
0233 2016 FOPI4AT(EI6.6#64X)
0234 2017 FORMAT(IOX,'READ NECK CHARIS WITH S a '0391 M z 09F8.10' N= *f

0235 2018 FORMAMO2X.* hEGHT OF OISCRIMINAN1' FUNCTION' ,28XI
0236 2019 FOPMAT47XPICORRELATIONS BETWEEN DISCRIMINANT FUNTION AND ORIGINAL

IVARI ABLES' ,eX)
s0237 2020 FORMAT120K,'EGEIIERATE CASE ALL Hf-ELEMENTS ZEROI,24X)

0238 2021 FORMAT(ITEST STATISTIC F 49*F10#40' WITH #t,~4.0,' AND IiF690,' 0.
IF.' ,25X)

023.9 ENC
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0001 SUBROUTINE' TKI(APTO)

c TRI ROUTINE *.TH4E UPPER* HALF OF A SYMkETRIC GRANIAN MATRIX
C IS S-WRED AS A ONE DIMENSIONAL VECTOR IN PACKED FORM A(I,1I,
G A(1,23,A(2,2itA(l,3),A42,3h#A(3,3b ETC.. NRA AND NCA (FIRST
G TWO COMNCNS) 14UST BE SET EQUAL 1.0 THE ORDER OF- THE MATRIX.
c 0 IS A WORKING FIELD, AND SHOULD HE DIMENSIGNED ON4E-LARGER
c THAN NRA AT TIPE END, NRO.NRA# BUT NCa IS REPLACED ay rHE
C RANK OF THE MATRFIX A o THE MATRIX T i PACKEC IN ORDER T(1,1t
C T(Zd) ,T(391),...,T(NRA,1) ,T(1,2),...,T(NRAZ),...,T(NaANRHIh
0 IS A TRIANGULAR MATRIX T SUCH THAT T*T' a A . IF THE CALLING;
c PROGRAM WISI-ES TO USE 7 AS A DOULBLE SUBSCRIPTED FIELD, THE
C CIMENSION OF THE FIRST ARGUMENT MUST E 0 U A L NRA o IF THIS
c IS INCONVENIENT, SINGLE-DIMENSION 7 IN THE SAME WAY AS A, 7Ht'4
C UNPACK T INTO A DOUBLE SUBSCRIPTED TU BY CALCULATING IJ
G IJ-11*NRA * I , THEN TUII,JI = T(IJ)

000? COMMON NIOVLYiIYPETTL(15) ,VNAM(1ObIFNAM(2 i~NLVL(2),NFNflI2,12I,
ILEVEL(2,12liNRANCANRBNCBJAB(8),NlNZNVUL,NFACTNGI?,MULI.-
2NE,*BJ,'NLUV ,NWlNW2,NTISECit4IZNJZKOUNTtNDIAG,!REC1IeitEC2,IHFC3

- 3,NAAN(10),TNA~tlOILUVILO),MNLUV(lIU
0002 DIMENSION 4(11,T(11,0I1)
0004 NRe NRA

*0005 NCO a NRA
V0C6 00 577 I1-1NRA
0007 1 -
oOCe CALL SLITO(O)
o00s 00 577 J=IONRA
0010 JuJ
u00I. IJA a(J*(J-111/Z' *
4.012 SUP = A(IJA)
1 ': 13 IM =I-1
L.014 400 IMMIM 56av5C6,575

575 DO 574 K=1010
0016 .K=K
0017 KIA u IK-1)*IKRB + I
0018 KJA zKIA * - I
0019 574 -SUP' a SUNM IIKIAI*T(KJA)
0020 566 IF(J-11 5E5,585#573
0021 585 IF(A(IJAII 512ttlZ.576
C-022 576 DIII a SUM
0023 QO = A(IJA)
03024 401 IFtSUM/QO *5.E-41 572,5l0,570
0025 570 IF(SUM/0O 5*E-5) 590,590,661
0026 661 IF(I-NCAI 573,573,590
0027 572 WRITEIK1'IREClt6501
0028 WRITE(N211REC292003)
0029 650 FOPMATI4OXtl'lATRtX IS NOT GRAMIANl,19X)
C030 2003 FORI4ATIBOX)
0031 GO TO 607
0032 590 CALL SLITOMi
0033 0(I) 0.O
0034, 573 IJ z (1-1)*NRB * J
0035 CALL SLITOT(1,-JLL)
0036 IF(JLL) 569,565,591
0037 569 7IJ) *SUM4/SQRT 1(lI))



e iv~~ IV :iG IiV L 14~ ~:;¶7: DATE 71253 WWI~

0039 59 600 L (lJC)'~0.

0041 602 CIr1TLNCA 7t92E

0042 59 62 T!IJ ,NaC0
0043 5 1 CNTNU

0041 IFT(IJOI-) 601,601o,630

G045 630' COJ-RI 600 14 5,60

L045760 CCN 600 =29

00460 6C COw t'C

0061 6.01 CONT-NCI-)uE ,1,1

0052 C600 6C8 K-I*NCB

0063 0068 N ,NI

0056 1IJr v K11*10R8 + L

00657 IJF(TI() 6WE - 49

C005 608 IWF)JN~ 603@05960

0069 602 CONTINUE

0060 6C5 GCO fa 607-

0061 40 FENCBI6090P0
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FORTRAN IV G LEVEL 19 CNIX " DATE " 71253" 13/24/17

0001 FUICTION CH|IXtXO0I

C CHI-SQUARIE P FROM X

0002 CttIXmGAKX(X/2.sDF/2e
1

0003 RETURN
0004 Elio



,:OR1RA* IV G LEVEL 19 GAMX DATE 7 1253 13/24/17

0001 FUKCTION GAMM(X.E)

C INCOMPLETE 6AR144 bItTRI9UTiON, FORWARD; P FROM X

0002 Vux
0003 O~mQE
0004 SUIPuO.
coos IFIDF-200e)209

21t2 l
0~006 20 lF(Xl1.1,2
0007 1 -GAPX=0.
0009 GO TO 199
0009 2 IFIOF)39394
0010 3 GA~X a to
uol1 GO TO 599
0012 4 At OF

0013 F uAt * ALOGMY -Y -ELGGMIA!41.3
0014 16 IF(F,80*110,10,ll
0015 11 FGwEXP IF)
0016 FN = FG
CO17 12 SUP aSU + FG,

0018 FG=FG*Y/IAi$1.J
£019 At a At + 1.
0020 tF(AlI:200ol2E928f25
0021 28 IF(FG-F11213,1'u.14
C022 14 IF(AI-Z0.)12sl

2 v25

*0023 13 FH = FC*
G024t IF(FG/SUM - 1.E-8115t15#12
0025 10 At x Al+1.
0026 JF(AI-200o)M72

7 925

0027 27 FuFtALCG(Y/AII
0028 GO TC 16

L0029 21 CNx9o*DF
0030 26 IVN = UtY/DF).*0.33333333-lo*1./DHl*SQRT IDHI

0031 lUNrluyOAHX)(YNl
0032 .GAPUUNHIXtSUM
0033 GO TO 99
0034 15 GAHX v SUM
0035 GO TO 99
0036 25 CH %9*'AI
0037 CF w At
0038 GO TO 26
003S 99 REIURN
0040 END
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VOTOQ V LVE 1 DATE *71253 13/24/17

coal FUNCTION YGRPiX(X)

C NORHAL OISTNIBUT1016 A*RCUMENT XrRESULT P

0002
0003 IF(X+13*)Itl,2
0004 1 YOR$XX0
0005 GO TO 99
0006 2 II-939

t OCe GO TO 99
0009 3 G&1;12837917*EXP I-Y*Y/2e)
0010 ZaG/2.e2842712'
0011 XA - ARS My

0012 IF(XA-2.515@696
0013 6 U m l./(XA.1./(XA.2./IXA43./IXA.4./(XA.5./(XA.6./(XA.7./(XA.8./(XA

149./IXA+109/(XA1il./(XA+12./XAIJ))I11iI)li1

0015 7 YORMX a U*1
CC16 Go TO 99

0017 8 YORMX-1.-U*Z
0018 GO TO 99
0019 5 ET a 1.41421356/I1.4142135640.3275911*XA I
002C U aG*4(((I0.94C64607*ET-1.28782Ž45I*ET,1.25969513i*ET-0.25212

l8661*ET.U.225836b461*ET * 0.5
0022 GO TO 1ULi I0023 99 PE1UPN
0024 ENG
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FORTRAA TV C. aEVEL 19 ELOGG1 DATE *'71253 13/Z4/17?

0001 FUNCTION ELGGMUCIl
c
C LUG OF GAP~i FACT TW FOXAGUENT GAEATEA THAN 'ZElkO
G

0002 -
0003 1ERNxl.O

0005 1 ELOGGH u 0.
0006 GO TO 99
0001 2 IF (Y-10. 13 3 94
0006 3 TERM-TEPM*Y

A0009 Y=Y~1u
0010 GO TO 2'
0011 4 EL.GGM=(Y-0.5)*ALOGtY)-V41./112.L*Y)-1./I360.*Y**3)+*/1.126U. A

1*Y**5)-1./ g168,**Y**7)90.91893B53-ALrJGgTERM)
0012 99 RETURN

0013 END
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-F~rRpAt IV G LEVEL 19 FACE DATE 7 1253 13i2'i:1'

0001 SUBIU2UTINE*FACf(R,FEtNRR1

C (1.81ANS 11-E LARGEST ROOT ANDO ASSOCIATEC EIGENVECTOR 
OF

C A SYMETIKIC MATR.IX

C

0002 DiIPEtNSON Rt(l2?5),F150), 
I(50hNTAtýt5Ol ,FE(50l ,RTR( 

5f0

0003 COWILE PRECISICN ONDSUMAvSUN8PFJ*FEJ,1R1JOFE1

0004 NREF-l

0005 ITEC v 6OO/M9A

Wicf6 80 Ca 99 1=1,NRR

0001 95 hIAGMI)0
0008 hCCU2o

0009 Oc 110-Ju1.ti

0010 FIJI wU.0

0011 Do 101 14,NhRR

o012 tJA:-LTERM(Ij)

0013 IF(1J11050 IC#11.O

0131t101. CONTINUE

00.106 1.00 F(Jia -F(JI/2.0

G011 1.C9 CC 110 tI;1NPR

0019 IlFL~ila-'F(tI

C020 GC 10 110

0021 112 FL(I)zFIII

0022 110 CONT INUE

0023 CO 121) !21,NAR

002" IF(FL(ZIlI.20#12
0 ol

21

.0025 120 CChTINUE

*0026 
GO TO 199

0027 121. 1F(NCOU-2*NRP1122Pl
2 2 pl

9 S

0028 122 JA-I

0030 IFIELCI I-FL(J))124,123912
3

0031 124 -FL I1)xFLIJ
(m3 12 4w2,N

(J-3 3 123CONTINUE.

uQI F (NT AG(JA ))12-59,126, 125

0035 16NTAG(JAI1I

003t GC TO 130

00)37 1.25 KTAG(JA)~()

0038 130 NCCU*NCUUIl
0J039 Dc 131. kw1,.RP

(,040 IF(I-JA)I32o13',i)Z

0041 132 liJP-LTEPN(I@JA)

U042 F tI)%(l~~e

0043 1.31 CCNTINLE

0044 Go it) 1.09

0045 199 D0 200 1:1,NPR

0046 200 FEZI0-20F0M)

0041 ca 21.1 lI:.NPR

C04e 11 . LTERt4(toil

0)049 211 FEMl a fEl) + SIGN MR(I),F(Mf

0051 00 222 J:1.,NP

0052 222 SUPuSUM+ASS IFEIJI)
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iF0RTRAh4 IV G LEVhL 19 FACE DAT~E 71253 13/24/17

~0053 00 223 Xul#NPR
0054 223 FE(K)vFEfX)/SQRTfSUNI
0055 NITE-0,
0056 ONC a 10
005? 303 00 304 IxlNRR
0058 SUMA*0.000
0i059 SUMBS0.000
0060 DO 305 JwlNRR
0061 306 FJzO.000
C062 FJ a FEIJ)
0063 E0.0
0064 FEJ=iFE(J)
004.5 IJD=LTER14IIJl
0066 RIJJro.0o~
0007 RIJDsR(IJC)
0068 SUP.AuSUNAR I J*FJ
0.069 SUPIIESU#413FE~J*F J

* 0070 305 CON~TINUE
(1071 FL(IkwFE(I)
C072 FE 120*000
0073 FEI=SUMA/SUMB
0074. 304 FEMI)FEI
0075 14IIF=NITE+1
0076 IF(NIT6 - ITEC) 320,320,399
0077 320 CO 321 Ix1,NRR
0078 IF(ABS (FEUI)-FL(III-1.E-*?321#32l,303
0079 321 CONTINUE
G08C 399 REYURN
0081 N
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FORTRAJ IV G LEVEL 19 WRlit DATE 71253 13/24/17

0001 SUBIROUIINE WRIRIRNVNNI

C SUB~ROUTINE FOR URITtNG CORRELATIONS, MEANS, AND FACTOR LOADINGS
0 NN4 IS ZERO FCRFA VCTOR LOADINGS Akio MEANS, ONE OTHERWISE

.. C,
0002 COPRhON NIIOVLYA ITYPETTL(15),VNAN(1OhVFNAM(2),NLVL(Z)tNENOIZ ,2)z)

lLEVEL(2.l23,ýRANCANR8,NCEJABt8),NlN2tNVBLIhFACTNG1ZMULT,
2NSUBJtNt.UV ,NW1,NW2,NTISEgNIZNJZKOLNTtNDIAGIREC1IPIEC2,1ý'ECJ
3,NTRAN(10) ,TNAI4(0IILUV(1O),MNLUV( 10)

V4 0003 DIIPENSION R1I127)#JWk(7lvRWR(7)vUWR(7)
0004 Do 1101 lIINV
COGS NRE-INY-11/741
0006 COD.1 102'Ju ItNRE
ý0007 IF(7'J-hV) 11u3s1103#1104
6308 1103 K-7
coos -G0j TO 1105
Clio 1104 Vz7-7&J+NV
0011 1105 CO 110? L=lK
Z012 JWR(L)=7*(J-1)+L
60 13 JWPL =JWiRILI

~fl141107 UwkkLI=TNAM(JWRLI
L015NS~iPa'1

0016 1REC.-!REC 1-1
t.017 IF (MOD (IA E C t45 eFQ9 (J1 GO TO 100 1
C-018, 401 URITE(N141REC1,2003)

U019 ItITEgNZ' IREC2,2003)
(11120 NSTEP=2

0022 IF(MOD(I'iEC945) .EQ. 0) GO TO 1001
0023 402 IF I KeL Ee5 )GO 7IC 301
0024 IF(K*GT#5)CO IC 302
C.025 301 6HITE1NI'IRECl,501)(UWRIMI4)M.1,t)
0026 1'iIITE(N2' IECZ,2003)H0027 Gn TO 303
roOZe 302 . I~kIT E (NIIIREC1#501)HUWPII~)M=1,5)
0,029 WRITE(N2'IREC2,5122)IUJWR(MIM=z6,K)
0030 303 CONTINUE

C-032 1130 CO 1131 H=199
0033 MF =JR(h)

*C034 1131 RW4MN) =R(MF)
0035 NSTEPz3
0036 IREC-'IRECI-I
0037 IFIMODIIREC*45) eEQs 01 GO TO 1001
003e 403 IF(K*LE*5)GO TC 304
C035 IF(K*GT*S)GC T0 305
C-040 304 hRITE(NI1IRECl,503)(RWRIN),N1,tK)
0041 %RITF(N2'IRECZ,2003)

r.04i GC 10 1102 4
LU47 112 O0 1120 H=1,K
U048 P'Rm LTCRh4IIJ)RIM))
C04S 1120 PWR(M)x(R(I'R
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*jqJRTRAIA IV 6 LEVEL 19 WRIR DATE -71253 13/24/17

0050 VX=TNAP(fIIl
0051 NSTEP*4
0052 ItREC=IREC1-1
0053 [F(MODUREC9451 *EO. 01 GO TO 1001
0054 404 IF(K#LE.SIGO TC 307
0055 IE(K*GT*5)GO TO 308
0056 307 kR1TEtN1'1REC1,505)VX,tPIRIR))N1,H=1KI

0058' GO T080

GU61339CONTIN~UE

0066 112.9 RETURN
0067 1001WRITElNIfIREClt2001IKCUN7
C068 WRITE(NZ'IRECZ#2002)KCUNT
006S KOt~tlT=KUUNT4I
(1070 GO TO(401,402v403p 404iNSTEP
00712001 F0AHAT(S5Xt'PAGE't14tlLlv.16X/)

0072 2002 FORMAT(55XtlPACE'tI4plRlt14X/)
0073 2003 FOPM4AT(8CX)
0074 501 FOP?4ATII2XtA4,4I0XtA4fI.6XJ
0075 502 F0FD4AT(2(8XtA4),5sx1
C076 503 FORMATf7X,1P!EI294pI3X)
0077 504 FOFPMAT(1P2El2.4,56X)
ý0C8 505 Fn)PMAr(3XA4,1P5E12*4@13X)
0079 ENO



a. ]46

#-PR TR Aý IV G LEVEL. 19 1; SLO DATE a 71253 13/24117

0001 S(IIORUTINE [lKSLD (AT90I

C OMýA 1NS*INYftSý- OR COMOIT101AL INVERSE OF GRA144 IN
*C P.ATRKL-ES; ALSO 08TAtNS SIEP-IUSE LOG-METEINMeANTS

000 2 CC 0110N N v (V LY IIYP E 91TL 15) 11VN All. 10) tFNAH (21,NL VL (21 NE NO 2 12 1
ltE(Lt2vMJ.C ,Rt-'C'.A68plN2,N 63LNFAC~TfG1/,ý4ULT,

2?1Sti'%JtNLUV t(,iiNW2,NbqI SECal4I/,NJZ#KCLNT,.OIAG,IRECI,IREC2,,IkEC3
3,ltiTRANiI1ObTNAIlC1O3,LUVl 101,I4NLUV( 101

13003 DIVENSION A(1ifT~l)b(1),
0004 ~ CO =0.
coos DO0 577 121,NFA
00306 CALL SLIlIJO)
0007 CO 577 .I,lNFZA

001 0 IFIIM)966,S669575
* 0012. 575 DO 5T4 K=l1lt'

0.313' KEA:(11*( 1-1) 1/2 + K
0014 KJA - j*(J-11112 + K
0015 IFfD(K1I I58A,574t158',
00316 1504 SUS=SU1'-T(KIA)'*T(MJA),/0( K)
0017 574 CON.T. fNIA
Cole 566 IF(J-1)5E5,E58573
0019 585 IFCA(IJA)157t,1100,576
0020 1100 C([)= SUP
0021. 00 1101 M=1,NRA
0022 Mxv tm*tM+1) 3/2
0023 IF(A(f4X)31102vlIO1'#I102
00124 1102 'COtc AI3S (AlI'-IM
0025 0G TO 1103!
Cý2 1 11.11I CONflTINUE-I
0027 1103 Ir(0O1572,110;4#'401
002e 1104. LLP= KhRA'0(NrA+L)3/2
0029 DO 1IM! H=ILLP
0030 IFIA(14)1110691105#1106
0031 1106 (IOAIS (AIM)
0032 GO 10 110?
£033 1105 CONTINUE
003'4 1107 I1H001572#572,401j.0035 576 CMI3SUM '
0036 CO&A(IJAI
0037 401 MFAUIS (SW1/COI-5*E-5359CtS90,573
003f, 572 lJP.ITE(NIRIECloI572)
0039 1nRITE(N2'1fiEC2v2O03)
0040 1572 IF0PMAT (17XtIPAIRIXWMOT P05S DEFIt41Tý ORt POS SEMIDEI'INITE',20X3
0041 Z003 FOPHAT(BOX)
0042 11,573 PE TURNJ
0043 ý590 CALL S1110(1 I
£044, D(21=0.0
0045ý 573 IJ- IJM.1-11I/2 + I
£04#6 CALL SLITOT(IJLL)
0047 IF1JLL)569#5d9;59l
0048 565 TUJI=SUM

0049 GO Ic 577



FCRT14AN IV GLEVEL 1.9 IISL AT~ 71253 1

0050 591 CALL. SLITC-111
0051 402 IF(ARS (Suti/QO)-S.E-51592,9

5 9 295 6 9

0052 592 7(tJ)"'.0

0053 577 O MU
0054 Cr) 30t) I1=1098

0055 1 
1

0056 IF(TtIA))301*
3OO0,

3 0k

10 056 300 CONTINUE

606C T 02.h NA =NR-i

C061 Do 303 IW1,NP

0062 1 141.
000. D,00ý3o3 JzIPX*NRA

0064 .. J(~f/

£.065 I'AC=(J*tj-1?)/2+I
0066 SUM 1=0.0

u06e CO 30'4 KmIoJP1

00639 IABrIJ0(J-II)/2+K

OC71 tF(T(IINI3)'W4A3C
5I3 (

0 4

0072 304 SUMI sum I - (iA8)isM)

007? 7(iAC1kSUMI*1(IIM)
01374 GO Y) 303

fit i5 '305 T( ACI-.09

0076 303 COT INUE
O077D 00 1( IvNRA

0078 Do101 JU1,NRA[07 SUMX =,.).O

0043 9u1 SuMX6Sut4KT(KI~jr(KJX)*CcK)

QG E 701 CC~ItINUE

floes ~GO TO 118 qE3 I

Pogo1.14 C(110.)95959c9E3

0(151 118 !F't.HA-11I 5315ll7

OU92 1575 00 11 =.F

0093 1,4 21 -

0094I(O))191
9$ 2 -

0095612

0091 GO TOs 122

0018 11.9 C(l3 -ol,.9q995-99';E8
005122 CC IIIT IIIfE

01(100 ~l
ul~l IIC
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-FCRTPA.N IV G LEVEL 19 LTERM DiTE N71253 1/t/1

o001I r-ujT1'cjo IId:~lJJ)

c. OFAS TjttS W SYMMEiTRIC MAIftCEUS ST0qF:) IN PACKEO

c ((iPPER rR! 11GIJLAR) P01114

C003 1 LTL[Zti) - (JJ 4' tJ-1/ I

0004 GO 11) 3

C005 2 LTERM (1 iI3/ *JJ
adc6 3 (PE 10AN
0007EN
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FORTRAN IV G CEVEL 15 SLITO DATE = 71253 13/Z4/17

0001 SIMrAGUTINE SI.ITO (ILGSI
0002 CO0(',?4N,14 VI.YI1YP&. Tt.151,Ve: Mlle1,F ,I4'.?.),ULV. 2),ItEND(2,12),

ZNSU3.J,?IDA rA,1.MI wt~t•2,UfT .[ SECt•n] L1tNJZKCUNTtw'; lAG, :rECI . IhEC2, IPC

3 3,N:TRAN ( 10O
C003 IF0IfOS) II,?2
C(I34 2 JAB(IOSI a I
0005 REIITRN
0006 1 n0 3 KwI,8
0007 3 JAe(K) 0 0
c 0 %, .11 RE TUJRN

[tic

EN

I

Im

I\



FURTNAh IV 'G LEVEL 19 SLITOT DATE 71253 13241

0001 SUBR~OUTINE2 S(,ITCY(liLOJW)I0002 CCI'.O40 NtI0V-LY,IIYPETTL*1bI#NpV I~JAD4( NAf4(2),!JLVif(2)dJEN0(2il2jq

U003 JP(JAI3(inji) i1.12
0004 1 JOC -0I0005 GO TO 3
0006 2 .300 1
0007 3 JAflIIG) 0
toCo PF-TURN
ti'rs EIJC


